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4  MR.  R.  LYDEKKER  ON  ▲  NEW  FOSSIL  OTTER.      [Jan.  14, 

as  Dr.  Schlosser  points  out,  certainly  do^s  not  belong  to  that  species. 
With  regard  to  L,  franconica,  it  may  be  observed  that  this  species 
was  founded  on  hmb-bones,  of  which  the  age  is  unknown,  and  which 
may  be  referable  to  one  of  the  earlier  named  species,  if  indeed  it  really 
belongs  to  Lutra  at  all.  The  species  represented  by  the  mandible 
described  as  L,  valeioni,  if  distinct  from  all  tbe  other  forms,  requires 
a  new  name.  The  Siwalik  jaw,  upon  the  evidence  of  which  1  have 
founded  the  species  L,  haihygnathvLs^^  is  at  once  distinguished  by 
the  great  relative  depth  of  the  mandible;  while  L,  palaindica^  of 
the  same  deposits,  is  a  smaller  form  closely  allied  to  L. sumatrana*. 
Assuming  its  distinctness  from  all  recent  Otters,  there  accordingly 
appears  to  be  good  evidence  that  the  Eppelsheim  mandible  indicates 
a  new  species,  for  which  I  propose  the  name  of  Luira  hessica. 

In  attempting  to  define  this  species  from  the  characters  of  the 
lower  jaw  only,  I  am  fully  aware  how  extremely  difficult  it  would  be 
to  distinguish  the  existing  species  of  Otters  upon  such  evidence 
alone ;  but  since  the  named  fossil  forms  are  very  few  in  number,  the 
objection  does  not  apply  so  forcibly  in  this  case.  If,  indeed,  we 
examine  the  lower  jaws  of  existing  Otters,  we  shall  find  that  it  is 
possible  to  distinguish  a  large  number  of  them  by  the  characters  of 
the  mandible ;  some  of  the  most  important  features  being  the 
relative  length  of  the  lower  camassial  to  that  of  tbe  last  premolar, 
and  the  proportionate  size  of  the  inner  cusp  of  the  former  tooth. 
Thus  in  the  large  L.  brasiliensis  the  camassial  is  comparatively 
small  in  proportion  to  pm.  4  ;  in  X.  ellioii*^  (B  of  woodcut)  it  is 
considerably  larger ;  while  in  i.  cinerea  (D  of  woodcut)  the 
proportionate  size  of  the  camassial  attains  its  greatest  development. 
Again,  while  the  inner  cusp  of  the  camassial  is  very  large  in  L,  cinerea, 
L,  paraneneis,  and  L.  brasitiensis,  it  becomes  somewhat  smaller  in 
Ir.  vulgaris,  and  still  more  so  in  L.  sumatrana,  where  the  entire  crown 
of  this  tooth  becomes  very  narrow.  The  camassial  is  also  narrow, 
with  a  rather  smaller  inner  cusp,  in  the  S.  American  L.  /elina. 

Now  L,  hessica  is  an  Otter  of  slightly  larger  size  than  the 
Oriental  L.  ellioti,  but  with  very  similar  proportions  in  the  length 
of  the  camassial  and  pm.  4  ;  the  inner  cusp  of  the  blade  of  the 
camassial  is,  however,  decidedly  larger  than  in  the  existing  form,  in 
which  respect  it  agrees  better  with  the  larger  L.  brasilieneis.  The 
cingulum  on  the  inner  side  of  the  camassial  is  more  distinct  than  in 
L.  ellioti,  and  the  inner  wall  of  the  talon  somewhat  higher.  The 
dimensions  of  the  lower  teeth  of  the  two  forms  are  as  follows,  in 
millimetres : — 

L.  hesdca.        X.  ellioti. 

Length  of  pm.  4  -h  m.  1     26  24 

pm.  4 (?)   10  9-5 

„        m.    1 16  15*5 

^  PaL  Ind.  eer.  10,  voL  ii.  pi.  xivii.  fig.  3. 

«  Op.  oil,  fig.  2. 

»  See  Thomas,  Proc.  Zool.  Soc.  1889,  p.  193,  note  1. 

*  I  provisionally  follow  Mr.  W.  T.  Blanford  in  employing  tbe  nameX.  ellioti 
for  the  Otter  in  question,  since  there  seems  considerable  doubt  whether  Mr.  O. 
Thomas's  proposal  to  substitute  the  name  L,  harang  will  meet  with  acceptation. 
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L.  kessica  may  therefore  be  provisionally  defined  as  an  Otter 
of  the  approximate  size  of  L.  eliioii,  with  a  somewhat  larger  inner 
cusp  and  cingulum  to  the  lower  carnassialy  in  which  the  inner  wall 
of  the  talon  is  also  rather  higher. 


^0^%.^^00 


A.  Outer  Tiew  of  restored  mandible  of  Ltttra  hesaica,  B.  Inner  and  oral  views 
of  naTI  and  pm.  4  of  L.  eUioti.  C.  Ditto  of  L,  kessica,  D.  Ditto  of 
L.  cinerea, 

I  may  add  that  the  matrix  adhering  to  the  specimen  as  well  as  the 
characters  of  the  bone  itself  agree  with  those  of  other  Eppelsheim 
fosail*,  so  that  I  haye  no  doubt  as  to  the  correctness  of  the 
locality  assigned  to  this  fossil. 


2.  On  some  Cranial  and  Dental  Characters  of  the  Domestic 
Dog.  By  Bertram  C.  A.  Windle,  M.A.,  M.D.,  Pro- 
fessor of  Anatomy  in  the  Queen's  College,  Birmingham, 
and  John  Humphreys,  L.D.S.^  Lecturer  on  Dental 
Anatomy  and  Physiology  in  the  same  College. 

[Beoeiyed  NoTember  19, 1889.] 

The  observations  upon  \«hich  the  following  remarks  are  based 
were  commenced  more  than  three  years  ago.  After  they  had  been 
carried  on  for  some  time  we  became  a^are  of  Professor  Huxley's 
paper  "On  the  Cranial  and  Dental  Characters  of  the  CaittVce"  \  the 
remark  at  the  end  of  which,  that  the  author  *^  deferred  the  con- 
sideration of  the  origin  and  relations  of  the  domestic  dogs  until  the 
evidence  which  he  was  collecting  was  more  complete/*  would  have 

1  Proc.  Zool.  Soc.  1880,  p.  238. 
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deterred  us  from  proceeding  further  in  our  enquiry  had  not  the 
Professor  courteously  and  kindly  encouraged  us  to  pursue  our  in- 
▼estigations.  Besides  a  number  of  skulls  which  we  haye  procured 
oursehes  we  have  examined  those  in  the  following  collections : — 
The  Natural  History  Department  of  the  British  Museum  ;  the 
Royal  College  of  Surgeons,  London ;  the  Universities  of  Oxford, 
Cambridge,  and  Dublin  ;  and  the  Museum  of  Science  and  Art  in  the 
last-named  city.  We  have  to  express  our  thanks  to  the  following 
gentlemen  for  their  kind  assistance  in  this  matter : — Mr.  Oldfield 
Thomas,  Professor  Charles  Stewart,  Dr.  Arthur  Thomson ;  Professors 
Alexander  Macalister,  H.  W.  Macintosh,  and  A.  C.  Haddon.  It  is 
right  to  mention  that  the  very  numerous  calculations  required  for 
the  preparation  of  the  tables  have  been  worked  out  by  Mrs.  Windle. 


In  dealing  with  our  subject  we  have  been  confronted  with  two 
chief  difficulties.  In  the  first  place,  it  was  originally  our  hope  and 
intention  to  have  dealt  with  the  origin  of  the  races  of  the  domestic 
dog,  but  a  short  experience  of  the  literature  of  the  subject  showed 
this  to  be  an  impossibility  on  this  occasion  at  least.  The  literature 
of  the  subject  would  require  the  devotion  of  years  before  any 
satisfactory  results  could  be  hoped  for.  We  have  therefore  been 
regretfully  obliged  to  confine  ourselves  to  some  scattered  references 
to  the  opinions  of  the  chief  writers  on  the  subject,  whether  as  regards 
the  derivation  of  the  race  as  a  whole  or  of  certain  varieties  from  one 
another. 

In  the  second  place,  the  difficulty  of  determining  the  limits  of 
breeds  or  varieties  of  dogs,  and  still  more  that  of  deciding  whether 
a  given  museum-specimen  is  that  of  a  so-called  *'  pure-bred  "  animal 
or  eyen  of  absolutely  defining  what  is  a  "pure-bred  animal/' 
is  one  which  will  be  readily  comprehended  by  anyone  who  is  even 
superficially  acquainted  with  the  ways  of  canine  fanciers.  Anyone 
taking  the  trouble  to  lock  through  the  pages  of  ^  Stonehenge,'  for 
example,  will  not  fail  to  realize  that  fanciers  haye  exercised  their 
ingenuity  in  many  directions  upon  most  of  the  commoner  breeds  of 
dogs,  and  by  no  means  always  on  the  same  lines.  This  fact  is, 
doubtless,  sufficient  to  account  for  the  striking  discrepancies  and 
differences  which,  as  will  be  seen  from  the  tables,  exist  amongst  dogs 
of  the  same  variety. 

As  an  example,  it  may  be  stated  that  in  few  is  this  more  the 
case  than  in  that  of  the  Bull-dogs,  and  yet  the  skulls  included  in 
this  table  are  nearly  all  specially  vouched  for  as  being  those  of  ex- 
ceptionally purely*bred  individuals.  We  can  only  state  that,  so  fitr 
as  we  have  been  able,  we  have  included  in  the  tables  only  such 
animals  as  apparently  might  be  with  reason  described  as  "  pure- 
bred." 

In  the  first  part  of  this  paper  will  be  found  the  measurements  of 
the  various  specimens  examined,  reduced  to  terms  of  the  basi-cranial 
axis  in  each  case,  with   averages,   arranged  in  a  tabular  form. 


09  THB  DOMESTIC  DOG.  / 

«  for  eooTenieDce*  nke  pheed  in  the  order  prtn 

*'I>ag*'  in  the  Itft  edition  of  the  *  Eocrdopsdia 

■t  wedo  DOC  desire  it  to  be  onderstood  on  that  accoont 

r  mmnt\\t%  to  that  or  anj  other  of  the  nnmeroos  cla»- 

To  the  table  dcafii^  with  each  breed  is  affixed 

^m  aaoes  «■  its  poswblr  denratioo  ^. 

TW  iiM  wfiiiui  hare  been  made  after  the  plan  adopted  by 
HviJfT  is  his  paper  ahead j  lefMrred  to.    A  few  of  these 
here,  in  his  words,  for  the  sake  of  dearaesB. 
this,  the  sundard,  is  **  a  median  line  drswn  in 
i  fkvUL  horn  the  hinder  edge  of  the  basiocdpital  bone  to 
bUtiB  the  presphenoid  and  the  ethmoid  in  the  base 
«kcl."    The  Talor  of  this  b  taken  as  100,  and  the  other 
Abl  and  dental,  are  expressed   in  terms  of  it. 
,  aa  wiiem  happens,  the  skull  nnder  examination  cannot  be 
a  mAatmUj  dow  approximation  to  the  tnie  length  of  the 
axis  may  be  obtained  br  taking  the  distance  along  the 
.  nr  c4  the  base  d  the  skoil  trom  the  posterior  edge  of  the 
'«r^  hone  to  a  point  opposite  the  nuddle  of  the  di^anre 
ikie  cfkde  acd  cthn.oidal  foramina.     This  point  alwajs  lies 
ta-ribd  the  posterior  extremity  of  the  vomer."     In  the  re- 
E-ai  **  *  total  length  *  nMins  the  di»Unee  from  the  front 
«4ce  si  t^e  f-rcwiaxil.ary  bones  to  the  extremitr  o*  the  occipital  spinr. 
Tie  'xyrannxic  width '  is  the  greatest  transrerse  distance  between 
the  cnner  fisoes  of  the  STgomatic  arches.     The  '  length  of  the  bony 
from  the  front  edge  of  the  symphysis  of  the 
to    the  hin^r  edge  of   the   middle  of   the 
Bot  taking  into  account  the  inconstant  median  spine 
mfft^ptt^tlj  developed.     The  'width  of  the  bony  palate*  is 
tW  ito— rr  between  the  points  at  whidi  the  onter  faces  of  pn^^  and 

Tht  ransiBier  of  the  paper  after  the  special  tables  is  devoted  to 
'    I  of  eertain  points  arising  out  of  the  figures  contained 


Itwifb*  !■  I  iaiii<bere  to  MBBtioa  the  chief  writers  fiAaipdto>  with  As 
t  «f  ibcB*  vwfci  mmd  tkt  wbbnrtiatiam  ased  in  referewoe  to  theB: — 

Darwin.— *D.- 

i  BHtanma.  Bd.  9,  ArL  -Dog."— -*£.  R" 

TfeDaf,    W.Yo—lt---?- 

TnKasorD^pL    Gr^.  Aaa.  &  Mi«.  Sat.  HwL  Kr.  4,  voL  tii.  p.  SK.— 

-or 

SatarabiT*  librvT.    Staith,  v^  r.— -  C  H.  8." 

Bio    ga^f   dta  sahmm  Hiiode&.     Fitjuiccr,    Stxangib.  d.   matbem.- 
ag^-  C  d.  biwrLAk.  der  Wiaeosth.  ItL  Bd.  L  S.  577.—-  F.' 

ZmL  J.i**L— -  P.-  "" 
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Group  I. — Wolf-dogs. 

This  group  contains  :^1)  Esquimaux  ;  (2)  Ksmtschatka  dog  ; 
(3)  Sheep-dog,  of  which  there  are  three  varieties — a.  Collie, 
fi.  Southern  Sheep-dog,  y.  Drover's  dog ;  (4)  Newfoundland ; 
(5)  St.  Bernard's  dog.  The  last  two,  according  to  some  authorities, 
form  a  group  hj  themselves. 


Tahle  I. — Esquimaux  Dogs, 


No. 

4 
f 

1 

tS* 

HJ 

I 

1 

^    bs    a 
h4     Hi    L4 

h 

284'«1|  176-W  l40-7«  10;-6»    W-07 

103-S4  30  76 

21-84  26-16 

11-53  18-46!  33-84  131».  ... 

^ 

,104 -47  168-5?0  143-28  102-»?.  Il<hl4 

1            ,                         1 

113-43  29-86 

21)  39  261ll  1119  uW  85-22  121>8'  6*71 

11                     '                     1 

1  a. 

818-61  163-76  162-96  16814  I21-4i« 

I37ti2  32-88 

22-22  29-62  13-48  18-66  i«-29  16-66'  ... 

1    4. 

33»^  197-81  16636  11»-W  107-27 

132-72  38-72 

24-36  30iK>|  12-72  20-^6  39^  15-46    ... 

& 

SW-eS  168  73  139-68  lOOt)      W41 

107-93  30-16 

20^  26-34  10-0    16-07  34-20  14-28  9*52 

1^ 

296  87  162-50'  143-76  101-56  10166 

1 

112-5    29-68 

21-09  26-25'     ...     16-41*  33-69  14-06  6*25 

;  •• 

288  40  170«i  139^13  112-31  101-44 

107^4  27-82  19*6  25-36"    9-42  14-5»  30-4S  13nM  6-96 

1 

1    8. 

276-92  156-41  128-20    92-3o|   60-26 

1 
92 30  25'<M  16-66  22\k6    8-97  14lo' 29-4S  12l>6    ... 

i    »• 

S«H)  ■  185-71  15714  106  71    9714,111-42  3142  20*71  2714' 1114  1114  «-71  15-71  7-85 

j                        1            1                                          1                    1 

iia 

297-22  173-61"  145-83  106-94  10416;  11111  31  .M  20-13  26-38  1111  16-96  34*72  13*8.^  6-94 

ill. 

30in>    171-42  150O    103-67  111-42  11714  31-42  20H)    25-0    lOTl  15-7l' 35*71  I2-I4J  ... 

IS. ,  26»1I3  1M-5S  13S  4*    «S-;0  10(ri>  i  lOT-e^  SiHjs  lS-46  24-61 ,  lOn)    16-3?  S|-30  13^  S-li 

■  At.  3»M8,  1*0^  146'4l  109-S?  IQVS&.  lU^I  30-:4  »)*»  SfrS?  10«  1*^  S4'»  15-g*'  71» 

1            ...            1                                            1                     1                     .         , 

Xoc  1  ft  2.  B07.  CoU. 
No.  8.  TnB.  OiU.  DoU.  (Dwob) 
Oxford  Cut. 


No».S.4,5,6.T.  Nai.  Hist.  Mm.  (5.  Nootka  Bond). 
No*.  9ftl0.  CambwUuT.vAivlicBspcd.).     Sm.  11  ft  12. 


Smith  cousiden  that  these  dogs  together  with  the  Newfbondlaiid 
breed  come  from  the  Nootka  dc^  and  are  thus  of  Asiatic  origin. 
Fitiinger  thinks  thev  are  variations  of  the  Sheep-dog  (Haoshund, 
C«iitf  domesiicus). 

The  ohject  of  this  paper  being  chieflj  to  place  oo  record  oar 
measurements  even  where  they  do  not  appear  to  have  anv  particular 
bearing  upon  any  theory,  it  may  here  be  said,  once  for  all,  that  we 
shall  aive  various  dimeosiona  which  we  have  obtained  of  isolated 
examples  in  such  places  as  may  appear  most  suiuble  tor  them.  We 
do  this  in  the  hope  that  some  future  workers,  more  versed  in  taxo- 
nomy than  ourselves,  may  find  them  of  use  at  some  time.  Thus,  the 
following  are  the  measurements  of  a  hybrid  between  the  Esquimaux 
dog  and  a  European  wolt  ^Nat,  Hist.  Mus.). 
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Table  II. 


i 

i 


li 


1^ 


90»M\  l«ri2, 143*46 


H2| 


I 


101-M.  106*47  iai*a3 


^1 

31-80 


19*86 


27-13, 11*64  18-08  38*56 


4     4 


16t)2  7*12 


Table  111.— Greenland  Sledge^og  (Camb.  Univ.). 


Ill 

^1  "4 

'4H 

4 

H 

1 

•4 

1 

1- 
Hi 

g 

4 

4 

301-47"  IfiOt) 

1 

larM  8^23 

123*fi2 

132-35 

88-82  21-32 

1 

26-0    U-60 

17-64 

32-82 

14-70 

5-88 

This  probably  might  have  been  included  in  Table  I.>  but  as  it  is 
catalogued  under  a  somewhat  different  title  we  hare  placed  it  here 
separately. 

The  Sheep-dog  is,  according  to  Buffon,  the  parent-stock  of  all  the 
species  of  dogs.  Fitsinger  also  describes  it  as  one  of  hb  pure  races. 
There  are^  howerer,  as  has  been  mentioned  above^  at  least  three 
TarieCies  of  the  breed.  Moreover,  as  *  Stonehenge  *  states  that "  a  great 
proportion  of  those  in  actual  use  are  crossed  with  the  varioas  sporting 
dogs  such  as  the  Setter,  which  is  very  common  "  (especially  in  the 
case  of  the  Collie,  which  has  been  crossed  with  the  Gordon  Setter^ 
^*  or  the  Pointer,  or  even  the  Hound,"  the  varieties  of  this  breed 
within  certain  limits  may  be  almost  unending. 

Table  l\.— Shepherd^ s  Dogs. 


Va 


206*43 
8007S 
209*10 


2. 
8. 
4. 

5.   201-66 

6. 1 29411 

At.  I  260*5 


179-43 
149^ 
170^68 
145*52 
1J6-66 
166-17 
157-01 


I 


.  I  . 

si  1 
l£ 


m 


140-62  lOOD  ,  154-68 

144-88  109-44  119-88 

150-86  103-44  103-44 

133-33    91-86100-81 

I  I 

130-83    91-66|  96*83 

147"06  102^'  102^ 

141-26    99-89  112^ 

I 


128-12 
124-40 
115-51 
112-19 
109-16 
111-76 
116-86 


28-59 

28-8r 

I 

30'17; 

29-26 

27-5 

28-67' 
28-83, 


20^  27-34 
21-43  24-40 


19-82 
20-32 
20-83 
20*58 
20-6 


26-20 
26-34 
25-83 
26-47 
26-01 


lOiW  15-0 

14-17  16-75 

9-48' 15-86 

I 
11-70  16-26 

12-5    1583 


84-57 
33-07 
31-03 
32-52 
33-83 


12-5  ,  181»,  31*61 


|.,~l 


11-88  16-85  821» 


12-41 


14-6 
15*44 
14*11 


g 


13-28 
17*32  11-81 


8-96 


11*70    8-94 


8-88 


9-51 


Hot.  1  k  2.  Roy.  Coll.  Burgeons.    Nos.  8,  4,  5.  Q.  CoU.  Birm. 
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Table  \ .—Newfoundland  Dogs. 


Na 
1. 

1 

It 

^1 

i 

H 

i 

1^ 

51 

S' 
i4 

g 

h) 

813-3 

176*0 

146*6 

108-0 

96*0 

109*3 

1 

28*26  20*66  24*6 

12-6  '  18-0 

84-96 

14-6 

9-8 

2. 

831*62 

189*18 

166-76 

113-61 

97*29 

121*62 

27*70 

20*27 

22*29 

10-81'  14-86 

30-67 

18-61  6*08 

8. 

297*14 

167*14 

14714 

100-0 

100*0 

142*86 

28-57 

20-71 

25-0 

12-14  16-0 

1 

82-14 

14-28!  ... 

4. 

800*0 

171-42 

160-0 

lOOH) 

lOOi) 

142*86 

28*67 

20*0 

24-28 

11-42  16-71 

32-14 

12-86'  7-14 

At. 

308*01  173*45 

1 

160-12 

106*38 

98*32 

129-16 

28*27 

20-41 

24-04 

11-74'  16-89. 32-48 

1          1 

18-81  7-61 

Kof.  1  &  2.  (Fnuiklin)  Boy.  CoU.  Soi^eons.    Nos.  3  &  4.  Oxford  Univ. 

The  Dog  op  St.  Bernard  is  according  to  Smith  nearly  allied  to 
the  last  group.  Fitzinger  describes  it  as  a  cross  between  the  great 
Spaniel  (Canis  extrarius)  and  the  Mastiff  ((7.  molossus  mastivus). 


Table  VI.- 

-5'/.  BemarcTa  Dogs. 

Na 

i 
i 

1*^ 

•51 

1 

^ 

* 
1 

4 

^1 
26-0 

h4 

Si 

4 

i4 

1. 

319^  172*02 

160-0 

100-0 

1 
97-31  i  114-28 

17-6 

30-83 

10-71 1 16-47 

31-66 

13-83 

7-73 

2. 

326-25  167-6 

160-0 

102-6 

101-25  120-0 

2712 

19-37 

16-87 

IO-87I 15-26 

32-6 

12-5 

8*75 

At. 

322*64  169-76 

166-0  1 101-26 

99-28  117-14 

1 

26-06  18-43 

1 

18-35 

10-79  15-36 

32*08 

12iH 

8*24 

No.  1.  Boy.  OoU.  Saigeoiu.    No.  2.  Nat  Hiit.  Mua. 

The  Pomeranian  breed  is  placed  by  Smith  near  the  St.  Bernard 
and  the  other  Wolf-dogs.  He  states  that  there  is  in  India  **  a 
dwindled  offspring  of  this  race  now  mixed  with  the  Pariahs,  but 
still  retaining  the  long-haired  white  livery  of  its  ancient  parentage. 
It  is  most  lilcely  the  residue  of  the  quondam  companions  of  one  of 
the  several  northern  invading  tribes  who  conquered,  established 
dominion,  and  were  absorbed  by  the  Hindoo  race."  Fitzinger 
believes  that  the  Pomeranian  is  a  climatic  variety  of  the  Sheep-dog. 

Table  VII. — Pomeranian  Dogs. 


1 

o 

•sj  •si 

li\ 

N 

Na 

4 

I 

i 

1 

^' 

5   !^! 

» 

^ 

^ 

eo* 

N 

h) 

^ 

*A 

Hi 

& 

^ 

4 

4 

1. 

367-92 

168-86 

137*73  113-36 

71-69 

9811 

39-43 

21*13 

35-47 

11-32 

16-09 

33*89  14*16 

2. 

266-0 

146-0 

138-0 

100-0  '100-0 

1 

HOD 

37-0 

22D 

27-0 

11-0 

17-0 

35-0 

\&0 

7-0 

8. 

836-66 

180*83 

116-0 

90-0 

90-0 

lOOD 

37-60 

18*33 

36-66 

16-66 

17-6 

31*66 

14-16 

7-6 

4. 

363-77 

150-94 

183t)7  103-77 

94-33 

118'30 

30*18 

21*69 

30-18'  12-26 

21*69 

36-84 

16W 

7-64 

6.   253-84 

159-61 

136-63.   96-15'   94-36 

106-76 

29*80 

20*19 

28-84  11-92'  17-3o|  30*76'  13-46'  7*69' 

At.   353*64 

151-36 

139-86  100-43'   90-05 

106-41 

28-78 

20*67 

37-63'  13-63  17-71  33-33  14-57  7-48 

1 
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Groap  II. — Grcthounds. 
I  gro«p  iodndes  the  Irish  Wolf-dog,  ancient  and  modern,  the 
Scotch  Dccrhoaad,  the  Greyhound,  Italian  Greyhound,  Naked  dog, 
aad  Lsfchcr.  Thie  Greyhound  breed  is  undoubtedly  one  of  great 
age,  nee  figuiei  of  this  breed  bftve  been  found  on  monuments  in 
i^Tpt  at  last  3000  yean  old.  Some  of  these  at  least,  howerer, 
reseaihled  the  Akaba  or  Bedouin  Greyhound,  and  di£fered  from  the 
Kagfah  aod  other  Tarieties  in  that  they  possessed  long  brush  tails. 

The  Ou>  laiSH  Wolf-dog  was  originally,  according  to  Smith, 
of  the  aaose  origin  as  the  Scotch,  and  *'  according  to  some  opinions 
WM  aoi  found  in  Ireland  in  its  greatest  derelopment  until  the  Banes 
begaa  to  inCest  its  coasts.*'  It  may  have  been,  howerer,  he  thbks, 
that  there  was  an  ancient  race  which  *'  was  crossed  with  the  great 
Daaiah  dog  by  the  Northmen,  and  under  fsTOurable  circumstances 
inmaid  to  the  great  stature  since  so  much  admired."  It  was  the 
largest  dog  in  Western  Europe,  whaterer  may  haye  been  its  origin, 
aad  has  now  been  extinct  for  ne^y  a  century.  Lambert '  has  giTen 
a  descriptaoo  with  a  figure  of  one  given  to  him  in  1790  by  Lord 
Abaasoot,  who  then  possess  sd  the  only  eight  specimens  in  existence. 
The  iMasarements  of  this  animal  will  be  found  at  the  place  referred 
to.  Their  make,  from  the  figure,  must  have  been  heavier,  and  this 
especially  about  the  head,  than  the  ordinary  greyhound  type.  The 
httr  was  short  and  smooth,  the  colour  of  some  bdng  brown  and  white, 
of  others  Uack  and  white.  **  They  seem  to  be  good  tempered,"  he 
states,  but  **  from  the  accounts  I  receiTcd  are  d^enerated  in  sise. 
Tbcy  were  formerly  much  larger,  and  in  their  make  more  like  a 
greyhound." 

The  measurements  giren  in  the  table  were  kindly  made  for  us  by 
IVofessot  A.  C.  Haddon,  M.A.,  to  whom  our  best  thanks  are  due 
lor  his  trouble.  They  are  from  the  specimens  in  the  Museum  of 
Somce  and  Art,  Dublin.  Unfortunately  in  erery  case  the  inferior 
:  were  wanting. 


Table  Yin.— O^  Irish  Wolf-dog. 


At. 


SUIl 


SU-SS  16»« 

»rs4' 168-ifii  i3»s  sru  9»Mt 

14S^fr.   »n  lOS-O 


SS^ftJlS^SGrO 


» 


tsn^,  15-0  srs 


16S«0(  IM^  lOl-aS  l<»7li  90« 


176^  ISt-SS^  lOSK)    10S«S  S0« 

I  I  I 

SM^  169^  m-Sl    97-01  101*4»  »iA 


aOi-47  166^0  14S17 


1944.  afrO 


as««u^ 


»09  l»«9. 

I 

ii-s&iess 


ITS 


16^  as«. 


96-96  104-09  98^  16^'  94-S9|  1195 


17^ 
19-16 


17-88 


9olLB.LA.«.    V0.9.B.LA.S.    Ha  S.  Dr.  WOde  X    No.  4.  Dr.  WOda  91 
Ho.  A.  Dr.  WiUe  4  CDiiMliM«lUxa).    Ka  6.  Dr.  Wilde  5  (Droahan^hlin). 
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The  Modern  Irish  Wolf-dog  has  little  in  common  with  the 
ahove-mentioned  hreed  except  its  name.  According  to  *  Stonehenge,' 
"  The  Scotch  D^erhound  is  taken  as  the  stock  on  which  to  graft 
greater  size  and  power,  and  most  probably  this  has  been  done,  partly 
by  the  selection  of  very  large  specimens  and  partly  by  crossing 
with  the  Mastiff^  or  possibly  with  the  great  Dane."  The  result  is, 
of  course,  the  production  of  a  perfectly  artificial  breed. 


Table  IX.— Modem  IrUh  Wolf-dog 

8. 

No. 

! 

^ 

n 

i 

a 

i\ 

5! 

ci 

s 

c4 

S 

d 

^ 

^ 

^ 

»4 

h) 

^ 

& 

^ 

17-41 

33-56 

4 

13-93 

h4 

1. 

837-41 

163-89 

161-29 

1 
103»22|  107-36 

126-45 

25-80 

19-61 

24-77 

11-61 

2. 

815-78 

162-63 

146-06 

96-05 

111-57 

121-05 

26-31 

19-79 

23-68 

11-84 

16-44 

31-67 

14-47 

5-92 

S. 

304*34 

169-56 

153-62 

101-44 

105-79 

126-86 

29-71 

21-73 

26-81 

12-75 

16-96 

3406 

13-76 

At. 

31918 

162-03 

163-66 

100-24 

108-24 

124-79 

27-27 

20-36 

26-09 

12K)7 

16-93 

33-06 

14-05 

5-92 

These  speoimeiui  are  from  the  Kat  Hitt  Mosetun. 


The  following  measurements  are  from  a  specimen  of  the  Scotch 
Deerhoxjnd  in  the  Museum  of  the  Roy.  Coll.  Surgeons. 

Table  X. — Scotch  Deerhound. 


i 

i 

i 

4 

^ 

1 
4 

^1 

^1 

PI 

^ 

^ 

•4 

•4 

295-86 

140-39 

137-74 

86-42 

99-33 

116-38  24-60 

16-89 

21-46 

»-w 

12-68 

28-47 

12-18 

6-62 

A  Chinese  Wolf-dog  in  the  same  collection  should  perhaps 
find  its  place  here. 


Table  XI 

.—Chinese  Wotf-dog. 

1 

^ 

•si 

•sl 

^ 

^ 

fc? 

tl 

n 

4) 
1 

4i 

1 

^ 
1 

^ 

11. 
^1 

»'i 

c4 

>^ 

CO 

^ 

>4 

^ 

Hi 

•4 

22-88 

HJ 

n 

hI 

i4 

i4 

288-06 

i»a2 

188-98  98-80 

97-46 

106-77 

27-96 

21-18 

11-35 

14-40  80-68 

13-66 

6-77 
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The  Greyhound  is  taken  by  Fitzinger  as  one  of  his  stem-forms, 
many  Tarieties  existing  in  different  parts  of  the  world.  The  first 
table  relates  to  the  English  form. 

Table  XIL-- Grey  hounds. 


:Na 


i 


306*34  161*9 
331*26  167*18 


36^0 
391*42 

313-74 


143-29 
145*71 
188*46 
161*30 


ill 


163-96|  92*85 
151*56  98*76 
147*76  91*79 
150-0  1 87*86 
148*46,  87-69 
150^  90*78 


107"93 
111*71 


113-49 
117-96 


106-97  119-40 
104*28  128-67 
107*69'  116-99 

107-51 '  119*27 

I 


27*7 

28-90 

26^ 

28-57 

29-23 

28-13 


18-25 
20-31 


2071 


23-3 
25-0 


19-701 24-62 


25-71 


21*63  26-16 
20-10  24-96 


^4 


11-93 
10-93 
11-19 
11-42 
11-53 
11*40 


16^7 
17-18 
14-92 
16-42 
16-92 
16-10 


S;^ 


31-74  12*69 

32*08  14-06 

I 
82*88  18*48 

88*67  14-28 

82^  18*86 

I 
82-49  18*66 

I 


7-93 
9-87 
8-20 

7*69 
8*29 


Na  1.  Boj.  CoU.  Swqgeoni.    Not.  2  ft  3.  Kat  Hirt.  Mni.    No.  4.  Oamb.  Univ. 
Na  5.  Oxford  Univ. 

Table  XIII.— J/a/tJfi  Greyhounds. 


Na 


I 'ft;! 


275-05  157*65  143-52  89-66 

I  I 

270-83  145-83  135-41  93*75 

268-0    164*0  1 140^  ,  100^ 

I  I 

271*29  166*82  139*64,   94*46 


105*65 


104-0 
102*68 


114-83  29-48 


120D  I  31*291  28-52  27*05 
112*5  I  29-16 
112-0    28-0 


20*83 
20-0 
21*45 


25*0 
24-0 
25*35 


10-56 
11*46 
12-0 
11-34 


14-56 
15-62 
16*0 
15-39 


y 


38*35 
35-41 
34-0 
35-92 


12-70 
13-54 
14-0 
13*41 


fe 


No.  1.  Nat  Hiat  Man    Not.  2  Jt  8.  Oxford  Univ. 

Two  other  forms  of  Greyhound  are  indaded  in  the  next  table, 
No.  1  being  an  Australian  Greyhound  used  for  kangaroo-hunting, 
No.  2  a  Cabul  Greyhound.     Both  are  in  the  Nat.  Hist.  Mus. 

Table  XIV. 


No. 


296*42 
319-83 


158-59 
159-06 


I 


1. 


15714 
157-48 


86-42 
91-33 


99-28 
119-88 


120-0 
124*40 


26*0 
31-49 


16-85 
20-47 


24-0 
24-88 


9-28 

12-59 


13*86|  31-71 
17*0 


12-86 
12-89 


7-14 

7-08 
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Group  III. — Spanisls. 

The  large  Spaniel,  of  which,  according  to  Fitzinger,  the  English 
Spaniel  is  a  smaller  hreed,  is  apparently  derived  from  Spain,  and  is 
considered  hy  the  above-named  authority  to  be  a  pure  breed. 

Table  XY. —Spaniels. 


i 

P 

"^i 

h 

^ 

N 

Ko. 

s 

3 

|| 

i 

43 

i 

« 

& 

;;i 

;;i 

9i 

i 

e 

13 

& 

N 

►^ 

h) 

Hi 

n4 

& 

hI 

& 

4 

4 

4 

1. 

818^» 

175-86 

161-73 

113*06 

106*89  118*96 

3413 

30*68 

35*86 

13*06 

17-34 

84*48 

1413 

6^ 

3. 

370*40 

163*34 

130-61 

103*04 

85*71  10714 

39*59 

30*40 

35*91 

10*30 

14*69 

85*71 

15*80 

... 

8. 

307-54 

164-15 

189*63 

100*0 

113*30  139*34 

3113 

31*69 

37*35 

11*33 

17*93 

35*84 

17*85 

10*37 

4. 

aso-u 

157-36 

134*19 

100-0 

90*33' 108*33 

39*35 

30*96 

37*41 

10*48 

19*0 

85*48 

19*35 

5*64 

6. 

388*66 

166*09 

143*85 

109*53 

99*04 

107*61 

37*61 

33*35 

35*71 

13*76 

16*67 

33*88 

15*61 

9*53 

6. 

358*18 

154*54 

184*54 

108^3 

89H)9 

113-73 

30^ 

3373 

37-37 

10*90 

15*45 

84*54 

14*54 

T. 

377*77 

166-66 

151*11 

106*66 

... 

117*77 

33*33 

33*33 

38-88 

13*33 

17*77 

37*77 

14*40 

6*66 

At. 

388*19 

163-83 

139*33 

104*81 

97*37 

118*81 

39*30 

31*56 

36*631 11*58 

16*95 

35*17 

15-81 

7*64 

Not.  1  k  3.  BoT.  Coll.  Sorgeona.    Not.  3  jt  4.  Nat  Hilt  Una,  (4.  Water  8.). 
No.  5.  Q.  CoU.  Binn.    No.  6.  Camb.  Univ.    Na  7.  Oxford  Univ. 

In  this  division  is  also  placed  the  King  Charles  Spaniel  (1)  and 
the  Chinese  Pug-nosed  dog*  (2),  the  measurements  of  both  of  which 
are  given  in  the  following  table : — 


Table  XVI. 

Na 

1 

N 

1^ 

i 

4 

H 

i 

\ 

hI 

.4 

h) 

& 

n4 

4 

g 

4 

1. 
3. 

397-61  814*38 

307*89  189*47 

1 

148*80 
92-10 

185-71 
110*63 

95*28 
59*31 

13619 
68*42 

35*71 
31*05 

36*10 
16*31 

38*57 
18*94 

15*47 
9*31 

17-85 
13-36 

39*38 
37*10 

16*66 
9*31 

... 

Group  IV. — Hounds. 

This  ftroap  includes  the  Bloodhound,  Staf^hound,  Foxhound, 
Harrier,  Beagle,  Pointer,  Dalmatian,  and  Otter-dog. 

The  Bloodhound  has  several  varieties.  Thus  there  are  two 
German  breeds,  one  smaller  and  lighter(C.  H.  S.),  and  a  Cuban  breed, 
which  is  of  Spanish  descent  and  different  from  the  English,  having 
small  pendulous  ears  and  a  more  pointed  nose  (£.  B.).  It  also  has 
two  spots  over  the  eyes  (C.  H.  S.).  The  following  table  includes 
four  English  and  one  from  Manilla. 

^  For  aooounts  of  this  breed  see  Gray,  Proc.  Zool.  Soe.  1867,  p.  40,  and 
1868,  p.  609. 
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Ha     S 

O 


'U 


N 


f 


I 


(i 


fe 


S 


1. ,  a&4*70|  158-82 
3.  303-441 168^ 
3.  319-92  171*42 


4.  348*33 

5.  388^7 
Ay.  307*59 


191*66 


142-36 
143*44 
149^ 
171-66 


10117    91-17 
99-31  100-37 


lM-28  145*71 


166-96J 


I 


150*56 


104*76 
113*33 
90-0 
101-71 


103-40 
106-66 
90-0 
98*52 


106-88 
117*24 
114-28 
119-16 
114-28 
114-17 


23*52  18*23 
27-68' 1903 


10*0 
11-44 
11-56 
12*6 
10*0 
26iM  19-01  23-831 11*10 


27*21 
30-0 


18-77 
21-16 


22i»4 
24-41 
26-26 
2416 


18*76 
16*66 
17*96 
15*88 


26*42i  17*85  21*42 

I 


17*67 


31*72 
31*97 
87*0 


14*28  31*42 


33-27 


10*58 
13*61 
12-92 
14*16 
13*57 
12-96 


6-47 
8*27 
7*48 
9*16 
571 
7*42 


Ko.  L  Boy.  OolL  Snrgeona.    Not.  2, .%  4  (BCanUla),  Kat.  Hilt  Mim    Ko.  5.  Oxford  Univ. 

The  Foxhound  is^  according  to  *  Stonehenge/  generally  supposed 
to  hare  ^'  been  obtained  by  crossing  the  old-fashioned  hound  (whether 
Northern  or  Southern)  with  the  Greyhound  ;  but  of  this  cross  there 
18  no  record  in  the  kennel  books  of  our  earliest  Foxhound  packet 
which  trace  back  for  nearly  or  quite  two  hundred  years.  Now, 
success  in  breeding  generally  leads  to  a  confession  of  the  method  by 
which  it  ha^  been  attained,  as  is  exemplified  in  the  case  of  Lord 
Oxford  with  his  Bull-dog  and  Greyhound  cross,  and  it  is  argued  that 
if  the  Greyhound  bad  been  used  as  alleged,  some  record  of  the  fact 
would  have  been  handed  down  to  us.  Hence  this  point  in  the 
history  of  the  Foxhound  must  be  regarded  as  unsettled."  It 
may  be  mentioned  that  Fitzinger  believes  it  to  be  the  produce  of  a 
cross  between  the  Englbh  hunting-dog  and  the  great  Dane. 

Table  X\llh— Foxhounds. 


Vo, 

j 

U 

SI 

n 

i 

4 

>^ 

1 

4 

^ 
^ 

51 

•4 

4 

4 

CO 

4 

I. 

2. 

At. 

284*61 
281-53 
283*07 

153-84 
161-53 
157-68 

153-84 
138-46 
146-15 

100-0 
100*0 
100-0 

98-46 
100*0 
99-23 

115-38 
107*69 
111-53 

26-16 
30-76 
28-45 

19-23 
16-16 
17*69 

20-76, 10*0 
20*761 17-69 
20-76'  13-84 

14-61 
18-46 
16*53 

80-76 
36-16 
83-45 

12-30 
13-85 
13-07 

... 

No.  1 .  Camb.  UnH.    No.  2.  Oxford  UniT. 


A  pure  Harrier  with  the  exception  of  the  Welsh  breeds  is,  ac- 
eordine  to  '  Stonehenge,'  very  rare  at  the  present  day.  The  same 
authority  states  that  this  dog  shares  with  the  Bloodhound  and  Otter- 
hound the  honour  of  being  the  oldest  breed  of  hounds  now  in 
England.     It  is  distinguished,  amongst  other  things,  from  the  Fox- 
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hound  bj  "  being  longer  and  narrower  in  the  face  and  head,  and 
somewhat  more  hollow  under  the  eye."  We  cannot  say  to  what 
special  breed  the  example  of  which  the  measurements  are  given 
below  belonged.     It  is  in  the  Oxford  University  Museum. 

**  Between  a  large  Welsh  Harrier  and  an  Otter-hound  no  one  but 
an  espert  could  detect  any  difference,  which,  ader  all,  will  be  found 
to  exist  only  in  the  coat  and  feet,  and  then  in  a  very  slight  degree," 
says  '  Stonehenge.'  For  this  reason  we  have  placed  the  measure- 
ments of  a  skull  of  this  breed,  in  the  Oxford  University  Museum,  in 
the  same  table. 

Table  XlX.—ffarrier  and  Otter-hound. 


Ko. 


! 

i 


289^ 
272^2 


109-09  188-86 


16S«  188-18 


•8 

I. 
^1 


109-09, 101-81 
lOOH)  I   90^ 


I 


123-SS 
112-72 


30-90 
29<)9 


21-81 
20t) 


28-18 
26*45 


10-90 
10^ 


16-36 
14-54 


38-18 
80-90 


e 


18-68 
14-51 


7-27 

7-27 


Ko.  1.  Harrier.    ITo.  2.  Otter-boimd. 


'*  The  true  Beagle  is  a  miniature  specimen  of  the  old  Southern 
hound  "  (Slonehenge).  The  following  table  gives  the  measurements 
of  two  specimens ;  No.  1  from  the  Natural  History  Museum,  No.  2 
from  the  Oxford  University  Museum. 


Table  XX.—Beagl 

M. 

No. 

1  ^ 

140-22 
182K)7 
186-14 

It 
^1 

i 

4 

!■ 

4     1   J 

X 
^ 

5   ''• 

i 

4 

1** 

14-25 
14-75 
14-20 

6<0 
6-60 

2. 
At. 

278-15  162-06 
264-15  169-81 
271-15  165-93 

108-44 
103-77 
103-60 

,« 

W4 
J-32 

la 
u 
11 

I6-43  34-48 
1-82  32-07 
8-87  33-27 

25i^ 
22-64 

24-30 

29-88  13-79 
28-30  13-20 
29-09  13-49 

18-.^  38-62 
18-86  34-PO 
18-62  86-76 

The  Pointer  possibly  came  from  Spain,  and  originally  Phoenicia 
(C.  H.  S.).  There  is,  however,  no  proof,  says  *  Stonehenge,'  that 
it  originated  in  Spain,  and  the  animal  called  the  Old  Spanish 
Pointer  is  now  quite  extinct  in  this  country.      It  is  possible,  he 

Eroceeds  to  say,  that  the  present  Pointer  may  have  been  produced 
y  careful  selection  from  the  original  Spanish  Pointer,  but  it  is  more 
probable  that  in  all  cases  a  cross  directly  with  the  Greyhound,  or 
indirectly  with  that  breed  through  the  Foxhound,  has  been  resorted 
to. 
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17 


No, 

j 

If 

5- 

It 

i 

h4 

»4 

»* 
^ 

^ 

a 

4 

•4 

4 

eo 
4 

1. 

4. 

5. 

A. 

278-87  170-42 
3000    166*84 
252-9e|  148-68 
29076  1«»«J 
277^1 175^ 
280^  16602 

18873 
155*65 
128*70 
153*84 
148-14 
144*99 

102*81 
100-0 
95*72 
100*0 
111*11 
101-93 

96-47 
101*58 

98-25 
100*0 

97-22 

98*70 

109-85 
111-90 
116-23 
110-76 
112*06 
112-84 

24-64  20*42 
30-95  20*15 
27-69  17*94 
27*69  19*28 
80-50, 22*22 
28*29  19*99 

22-81 
221J9 
24-95 
22*30 
28*88 
24*83 

1070 
9*84 
9-67 
11-53 
1388 
UIO 

15-49 
14-28 
15-88 
18-85 
18*51 
15*50 

30*42 
33*65 
30-76 
3076 
35-18 
32-15 

13*38  5*68 
14-60,  8*25 
12  30  5-98 
14*61 10*0 

! 

16  66;  9*26 
14*31  7-82 

Nos.  1^2.  Boj.  Coll.  Surgeons.    No.  3.  Nat.  Hist,  lif  lu. 
No.  5.  Oxford. 


No.  4.  Cambridge. 


Of  the  Dalmatian,  which  belongs  to  this  groap,  we  have  been 
unable  to  examine  a  specimen. 

Group  V. — Mastiffs. 

A  race  either  MastiflF  or  Bull-dog,  or  both,  was,  sajs  Smith, 
existent  in  Britain  before  the  Romans.  This  race  is  supposed  to 
have  been  the  progenitor  of  the  breed  of  Talbot-dogs  of  mediaeval 
times,  and  they  again  of  the  modern  Mastiff,  which  some  hold  to  be 
identical,  whilst  others  think  that  the  Talbot  was  something  between 
a  Mastiff  and  a  Bull-dog.  The  tjpical  form,  according  to  the  above- 
mentioned  authority,  is  the  Thibetan.  The  English  modern  Mastiff 
has  been  much  crossed  with  the  Bull-dog  (S.). 

The  following  table  includes  several  varieties. 

Table  XXll.-^Mastiffs, 


jNo. 


i 


1.   835^ 

S-'^O-Sl 
a.  1 279*86 
4.,  356-16 
5. '  288*37 
i  817-14 


'  7. 

8. 

I 

9. 
10. 
At. 


814*86 
298*52 
806-41 
288*18 
306*51 


179-48  151-28 

I 
208-88  144-06 

175*73  149-60 


It 


106-61 
112-98 

97*22 
108-90 
102*82 

96*71 
104-05 
100*0 
116*38 
106-08 
104-82 


^ 

^ 

4 

4 

V 

i 

1 

i 

^ 

4   1 

HJ 

n4 

105*88 
84-41 
90*27 
110-95 
90^ 
101-42 
100-0 
98*52 
106*41 
101*69 
99-02 


114*70 
88*31 
99*44 
118-08 
96*51 
117-14 
106-08 
111-76 
119-87 
122-03 


31*61 

24*02 

25*27 

2904 

25-83 

26-0 

25*0 

28*67 

27*82 

80*68 


I 


108-89|  27-22 

I 


19-86 
16*88 
16*94 
18-76 
17-44 
17-42 
19*59 
21-32 
19-48 
21-18 
18-88 


I 


24*26 

19-74 

20*83 

24*24 

25*0 

28-67 

24-32 

25*29 

24*85 

27*96 

23*951 


12*06 
974 
9*72 

11*86 


17*64 
14*28 
12*77 
15-76 
11-39  14*88 


10-0 
11*21 


1471 
14-86 


10-29  16*91 
12*17;  16*66 
12711 18-64 


N 

3676 

28*88 

27*08 

3178 

80*58 

30*0 

30-54 

82-35 

33*88 

33*89 


11*06  1571,31-69 


ei 

« 

^ 

;« 

h) 

h) 

15*0 

7*64 

12*98 

7-79 

11*11 

6*26 

18-42 

6-57 

12*20 

7-32 

12-14 

7-85 

18*61 

1470 

6*88 

16*64 

8*97 

15*26 

13*59 

7*29 

N<M.  1. 2.  8.  R07.  Coll.  SorgeoM.  No.  4  (Thibet),  No.  5  (Daniab).  No.  6  (6hotea,  Nep&l), 
No.  7(ThibH).  No.  8  (rtcotoh),— Nat.  Hitt.  Moi.  No.  9(Insh),Trin.  Coll.  Dnblin. 
No.  JO.  Oxford. 

Pkoc.  Zool.  Soc— 1890,  No.  II.  2 
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The  Bull- DOG  is  an  -animal  which  has  been  used  in  numerous 
crosses.  On  account  of  its  peculiarities  one  would  expect  that 
various  specimens  would  present  tolerably  similar  measurements,  and 
this  especially  in  the  case  of  those  detailed  below,  since  in  the 
greater  number  of  cases  the  ^uUs  are  stated  to  have  belonged  to 
pure-bred  animals.  Yet,  as  we  have  already  mentioned,  in  no 
breed  are  more  striking  differences  to  be  remarked. 


Table  XXIIL 

— Bull' dogs. 

Xo. 

i 

i 

tS* 

SI 

III- 

i 

^ 
^ 

"•1 

Hi 

»4 

1 

1 

1. 

310^  238-72 

139-36]  153-19'  94-68 

iM-53 

31*91 

26-96 

36-10 

14-89 

21-47 

42*66 



2. 

350K)    197-60 

120-0    126-60 

86-e 

108-30 

27-6 

22-6 

24*6 

13-3 

14-16 

3416 

16-83  8*3 

3. 

256-89  208-ft2 

106-03|  131*03 

79-31 

117-24 

28-44 

20-89 

26*65 

12*06 

15*0 

32-24 

15*61  7-24 

4. 

284-0    198-40 

108-80 

132-80   84-80 

112-0 

28-8 

21-12 

27-2 

12*0 

18-4 

36-2 

19-04!  ... 

5. 

244-80  177-6t 

1040 

121-60 

80-0 

120*0 

27-2 

21*60 

26*4 

9*6 

16-32 

32-8 

13-6    5-92 

6. 

292-80  200-0 

120K) 

13T-60 

78-72 

123-20 

28-32 

22*40 

24*8 

13*6 

16-0 

86-0 

14*4    7-2 

7. 

252-62|  196-49 

117-64 

129-82 

87-71 

119-29 

30-70 

22-80 

28-94 

11*40 

16-6 

37-71 

15-78  9-64 

8. 

277-14  17714 

134-85'  107-14 

99-28 

110-71 

26-0 

20-0 

25-71 

11-42 

16-42 

32*42 

16-0    8-86 

9. 

277-61^  210-44 

128-36|  128-35 

94*02 

112-20 

26-11 

20-39 

26*11 

10*89 

16-71 

34-32 

14*17  8-95 

10. 

290-0 

220K) 

120« 

146-0 

84*0 

140« 

32-0 

22-0    29-0 

13*0 

20-0 

38-0 

18*0    10*0 

11.  j  246-03|  171-42 

117-46'  103-17 

95-23 

111-11 

26-19 

19-84  25-39 

11-11 

16-66'  31-74 

14-28    ... 

At. 

278-41  201-21 

1 

119-67  128-84 

87-52 

117*23 

28-47 

21-77  27-24|  12-11 

17-05  3619 

15-56  8-28 

1 

Not.  1-7.  Boy.  Coll.  Sui^geona.    Kofl.  8,  9.  Nat.  Hist  Mas.    Xos.  IQ,  11.  Oxford. 

The  British  breed  of  PuG  is,  according  to  *  Stonehenge,'  one  of 
those  known  to  have  existed  from  the  earliest  times.  The  two  chief 
strains  are  the  Morrison  and  the  Willoughby  d'Eresby.  Fitzinger 
supposes  the  breed  to  have  been  derived  by  selection  from  the 
smaller  kind  of  Bull-dog. 

Table  XXIV.-Ptt^«. 


No. 

1 

P 

It 

1. 

229-76 

157-14 

110-71 

125-0 

2. 

238-88 

161-11 

122*22 

116-66 

3. 

213-83 

188*63 

113*83 

123-72 

At. 

227-4 

168-98 

115-52 

121-46 

^ 

4 

^ 

J 

c4 

\i 

S, 

»' 

^ 

^ 

^1 

s 

P 

4 

1^ 

4 

A 

hJ 

& 

^ 

4 

k4 

111-90 

28-67  20*23 

28-57 

10-0 

15-47 

29-76 

11-90 

108-94 

31*11     ... 

... 

33-38 

13*88 

... 

88-63 

29*54  18*18 

25-0 

9-09 

10-S2 

30-88 

12*5 

4*64 

1( 

)2-49 

29 

'74 

'19-20 

26-78 

9*09 

12-84 

81*26 

12*76 

4*54 

88-09 
88-11 
68-18 
80-79 

No.  I.  Roy.  Coll.  Suri^eoni.    No.  2.  Trin.  Coll.  Dublin.    Na  3.  Cambridge. 
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Group  VI. — ^Terriers. 

According  to  Smith  the  Terriers  are  the  oldest  breed  of  dogs  in 
England,  the  wire-haired  or  Scotch  being  the  ancient  and  genuine 
breed.  In  the  tables  which  follow  measurements  of  different 
specimens  belonging  to  several  varieties  are  given. 


Table  XXV. 

—EnglUh  Terriers. 

Wo. 

1 

N* 

1 

i 

i 

4 

& 

4 

C9 

a' 

4 

32-25 
40W 
36*0 

4 

11-82 
15-90 
16-0 

9i 

4 
8-0 

1. 
2. 

27d-56j  172t>4 
2«5-45  181-81 

aso^  lno-o 

1 

14SD1 
150-0 
137-0 

100-0 

122-72 

lOOH) 

96-77 
109-09 
96-0 

98-92'  26-88 
116-90  37-5 
120-0    32-0 

17-20 
26-13 
22-0 

19-75 
30-68 
27-0 

8-17 
18-63 
11-0 

18-97 
17-04 
16-0 

No.  1.  Trin.  Coa  Dablin.    Ko.  2.  Nat  Hist  M ui.    No.  3.  Oxford. 

We  have  not  given  an  average  of  these,  as  it  is  doubtful  whether 
thej  can  be  considered  in  anj  way  as  belonging  to  the  same  breed. 


Table  XXVI.— Sco^c*  Terners. 


A 

P 

^1 

"sj 

»' 

»' 

1 
1     , 

a 

■B 

fl 

js'4 

^ 

U 

^ 

^ 

.         'Oil 

No. 

1 

11 

l| 

it 

i 

H 

4 

i 

4 

i 

4 

51 

4 

^ 

£' 

2    ^[ 

4      & 

1 

4 

41-53 

ei    1    » 

4     4 

L 

»(K. 

175-38 

132-30 

120-0 

100-0 

120-0 

29-84 

23-69 

24-61 

11-38  16-61 

1 

14-16 

... 

2. '277-27 

181-81 

155-68 

118-18|  111-36 

118-18 

87-5 

25-0 

30-68 

ll-36j  17-04 

36-36 

15-90 

At.   278-«3 

178*50 

143-99 

119-09  105-68 

i 

119-09  35-67 

24-34  27-64 

11-37J  16-82 

38-94 

15'02 

~ 

No.  1.  Nat  HiBt  Mm.    No.  2.  Cambridge. 


Table  XXyn.—Skye'Terriers. 


1 

|. 

li 

5t 

4 

n 
S 

^ 

c« 

No. 

I 

5* 

h 

H 

1- 

i 

!■ 

i 

4 

4 

4 

6 

4 

4 
15-58 

4 

L 

ssom 

197-67 

165-11 

134-88  106-97 !  129-06 

1            1 

39-67 

22-09 

2674 

12-79 

17-91 

40-69 

2. 

307-89 

210*2 

152-63 

121-06  11578 

126-31 

36-84 

26-3l' 26-81 

1 

13-15 

1973  40-78 

1316 

... 

3. 

27272 

17272 

140-90 

102-27  lOOH) 

120-45 

31-81 

20-45  28-0 

10-22 

11-36  36-26 

15-90 

... 

At. 

«K^61 

193-64 

152-88 

119-40  107-68 

1 

126-27 

36-11 

22-95  26-02 

12H>5 

16-38  39-24 

14-85 

No.  1.  Roj.  CoU.  Ban^ona.    Not.  2  fc  3.  Carabridge. 
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Table  XXY 111. —Fox-Terriers,  pure. 


i 

•sS 

No. 

8 

^ 

1. 

2«7-24 

169-02 

i;k>-20 

2. 

288-56 

178-09 

139-04 

8.   322-22 

195-55 

166-55 

4. '  2«(r41 

17083  133-33 

At. 

2!M-61 

178-67 

141-03 

I. 
^1 


103-44     96-55  115-51  2758 
108-57  102-8.'>,  116*191  28-57 


117-77 
104-16 
108-48 


92-55 


I 


98-32 


115-66 
114-68 


34*14 
32-29 


115-48  30*72 


21-03  2413  10-34 

22-86  26-71  10-85 

24-44  28-88    . 

I  I 

20-83'  28-12  10*41 


y 


16-37 
15-61 


15-62 


22*29  26-71  10-53|  15-86 


33-62 
33*33 
37*77 
36-41 
36-03 


13*79  7*76 
14*24  6*14 
15-55'  . 
12*50  6*26 
14*02  6-36 


The  Turnspit  is  included  in  the  Terrier  group  although,  being 
a  semi-monstrous  form,  it  is  not  confined  to  that  breed.  It  is 
figured  on  the  ancient  monuments  of  Egypt,  and  found  among 
Pariahs  and  other  breeds.  In  England  it  generally  occurs  amongst 
Terriers  and  Hounds. 

The  following  table  gives  the  measurements  of  a  specimen  in  the 
Oxford  Museum. 

Table  XXlX.—Tumspie. 


t 
J 

I 


282*98  174*46, 148-93 


^1 


102*12 


I 
112*76  119*14  31*91 

I 


;ai 


23*40  26-59 


12-76 


19*14,  39*36 


14*89 


iiroup  VII. 

In  this  group  we  have  included  a  number  of  wild  or  semi-wild  and 
other  forms,  as  it  seemed  better  to  place  them  separately  than  to 
distribute  them  among  such  of  the  preceding  as  they  might  ques- 
tionably belong  to. 

The  Pariah  or  native  cur  of  India  is  placed  near  the  Terriers  by 
Smith,  who  states  that  they  all  have  *'  lengthened  backs,  pointed 
ears,  a  sharp  nose,  and  the  tail  more  or  less  fringed."  According  to 
Touatt  there  are  several  varieties,  viz. : — (1 )  A  wild  form  bred  in  the 
jungles  and  lower  ranges  of  the  Himalayas,  of  a  reddish-brown 
colour  with  sharp-pointed  ears.  (2)  A  form  belonging  to  inhabited 
districts ;  Turnspits  are  often  found  amongst  these  (Sykes).  There 
is  a  petted  variety  which  is  usually  white,  with  long  silky  hair. 
.(3)  The  Sumatran  form,  which  has  the  "  countenance  of  a  fox,  eyes 
oblique,  ears  rounded  and  hairy,  muzzle  foxy-brown,  tail  bushy  and 
pendulous."  (4)  The  Javan  indigenous  dog.  Stoneheuge  describes 
the  Pariah  as  a  cross  between  the  Dhole  and  any  domesticated  dog  of 
the  neighbourhood,  and  Fitsinger  as  a  variant  of  the  Sheep-dog. 
Pelzeln  believes  that  it  springs  originally  from  the  same  form  as  the 
Dingo,  and  that  this  stem  is  the  Indian  wolf  (Cants pallipes),  from 
which,  according  to  Jeitteles,  the  dog  of  the  Bronze  period  {Cants 
ma*ris  optimee,  J.)  was  also  derived. 
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The  following  table  gives  the  measurements  of  different  specimens. 
Table  XXX.— ParuiA  Dogs. 


No. 


n 


>i\\  & 


d 


290-32  149*19 
320^'  166*61 


306*45 
284*48 
301*58 
303*84 


188*18 
167*24 
150-47 
156*07 


305*50  180*74 
301*64 


138*70 


156-09 
155-40 
127*58 
153*96 
144*30 
151*37 
16578;  14677 


90-32 
106*12 
105-45 
110*68 
90^47 
94*61 
102*76 
100*34 


88*70 
110*89 
121-81 

94*82 
105-50 
106*92 
124*78 
107*63 


106-45 
12520 
131-27 
126*86 
121*42 
115-38 
133*94 
122*79 


28*22 
31-20 
30*90 
32*41 
30*16 


35*57 
31*09 


16'93 

21*13 

20-0 

21*56 

21*42 

18*0 

21*66 

20*12 


23*38 
25-52 
26-72 
27-93 
27-30 
2616 
27-65 
26-38 


9-671 13-70 
13-28  17-88 


lOiK),  17-27, 


L  J 


10-68, 17-24 


I  I 


10-79  15-87 
11-84 


18*21 
11-48 


16*51 
16-41! 


I 


32-58 
33-66 
30-90 
39-13 
33*65 
31-23 
38*16 
34*18 


16-32 


8*94 


14-63 
13-09 
13-27    8-27 
12-69    714 


13-38 
16-61 


8-46 
10H)9 


12^1   8-68 


Kal  (Bengml).    Nos.2,3,4  (Nepaal).    Ko.  5  (Bengal). 
All  from  Kat  Hist.  Miu. 


Not.  6  &  7  (Kepaol). 


Various  opinions  have  been  expressed  with  regard  to  the  origin 
and  relations  of  the  Dingo.  Ogilby'  says  ''there  are  strong 
grounds  for  believing  that  the  Dingo  or  native  dog  (of  Australia)  is 
not  an  aboriginal  inhabitant  of  the  continent,  but  a  subsequent 
importation,  in  all  probability  contemporary  with  the  primitive 
settlement  of  the  natives.  Many  circumstances  might  be  advanced 
in  support  of  this  opinion ;  the  simple  fact  of  his  anomaly  is  itself 
a  strong  corroboration  of  it ;  and  his  absence  from  the  contiguous 
islands  of  Tasmania  and  New  Zealand,  inhabited  by  races  of  human 
beings  differing  in  language  and  origin  from  the  natives  of  Continental 
Australia,  appears  almost  to  demonstrate  his  introduction  from  the 
north,  where  he  is  found  in  New  Guinea,  in  Timor,  in  many  of  the 
smaller  groups  scattered  throughout  the  PaciOc  Ocean,  and  in  all 
the  great  islands  of  the  Indiau  Archipelago.  The  extirpation  of  the 
Thylaeinu9  harrisii  and  Dasyurus  ur sinus  from  the  continental 
portion  of  Australia,  is  a  strong  corroboration  of  this  supposition." 
I^ouatt  states  that  it  approaches  in  appearance  the  largest  kind  of 
Sheep-dog.  Its  head  is  elongated,  forehead  flat,  ears  short  and 
erect  or  directed  slightly  forwards.  Its  body  is  covered  with  hair 
of  two  kinds — (1)  woolly  and  grey,  (2)  silky  and  deep  yellow  or  fawn. 
It  seldom  barks.  '  Stonehenge '  says  that  it  resembles  the  Fox  so 
closely  in  the  shape  of  its  body  that  an  ordinary  observer  could 
readily  mistake  it  for  one  of  that  species,  while  the  head  is  that  of  a 
wolf.  Pelzeln,  as  already  mentioned,  believes  this  dog  to  have  had  a 
common  origin  with  the  Pariah.  It  is  not  in  his  opinion  a  native  of 
Australia,  the  varieties  of  its  colouring  being  a  proof  of  this  fact. 

The  measurements  of  several  specimens  will  be  found  in  the  next 
table. 

*  Trans.  Linn.  See.  XTiit.  p.  121. 
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Table  XXXI.— Dm^. 


No. 


§•0 


.1 


!i 


314-03  172-80  152-6;* 

283-60  176*22, 143*44 

I 
323-30  178-8    156-60 

I 

300O  !  173-4*  150-0 
291-93  167*74  141-93 

302-57  172-71  148-92 

I 


*i 


-r 


107-89  107-01  121'05  30-17'  JH-OS'  26-48 
108-19  112^  121-31 '  30-66,  20*0  '  25-08 


I 


I 


107-5    116-?3  140-0    33^' 23*66,  30-83 

.        I        ! 

98-48    98-7H  124-24  29-00.  I9i)9  25-75 

lOOi)    103-22  125-0    29-35  18-06  36*12 

;  .  t  I 

104-41, 107-59  126-32  30-58  20-37!  36-54 

I  ill 


8^7 


I-  ! 


ti 


m 

14-91  35-96  13-15 

I  I  ' 

...       ...    l32itt'l2-29 

"  I 

12-50, 18-60  88 0     150 

11-36*  16-66  31-81  12-S7 

12-96  18-54  31-45  12-90 

11-39'  17-18  34-03  13-24 


7-89 


8-57 
8-26 


N06. 1  &  2. 

In  the  next  table 
laneous  specimens. 


B07.  ColL  Butgeoot.    Not.  3, 4, 5.  Nal.  Hiit  Mas. 

are  given  the  measurements  of  several  miscel- 


Table  XXXII. 

No. 

1 

1* 

1^ 

if 

>• 

4     '    ,i 

4      n     h{    |m     .4 

1. 
2. 
3. 
4. 
5. 

320-0 
80784 
269-23 
311-11 
328-07 

194-6    15619 
180-78  150O 
176-92  128-20 
164-44  144-44 
173-07  163-46 

1 

121-90,  lOOH)    123-80  32-88,  20-0  1 2511 

1            '            '           !          ' 
106-fl6  101-96  120-58  80-89  21 -06  2156 

>            ,            i          1 
102-56  101-28  116-6  .36-41.23-M  30-76 

111-11  106-6*  122-22  33-38.  22*22  26-66 

111-53  109-61  130-76  30-76J  22-11  27-88 

io-47  1714' 36-19  12  53  6-6 
10-19  14-70  82-85  1411,  ... 
11-63  18-46  38-97  15*58  8*20 
11-11  17*77  37-77  14-44   ... 

14-42  17-30  38-46  16-34  9*61 

till 

Noa.llb2.Clii]keMdogt;   No.  8.  ChiseM*  doc  (tame),  Nat.  Hist.  Mu.    No.  4.  West- 
Indiaa  dog  (afanott  witboot  hair).    No.  5.  Dog  from  New  Zealand.  Ozfcrd. 

The  New-Zedand  dog  described  by  writers,  to  an  animal  of  which 
kind  we  presume  the  last- mentioned  sknll  to  have  belonged,  is  called 
Kar^r^h^  by  Youatt,  who  states  that  it  was  probably  introduced  into 
the  island  by  Spaniards  from  Juan  Fernandez.  Fitzinger  states  that 
the  similarity  of  characteristics  between  this  dog  and  the  great 
Pariah  is  so  marked  as  to  leave  no  doubt  that  the  former  is  a 
climatic  modification  of  the  latter.  The  naked  Weat-Indiun  dog  is 
presumably  one  of  the  Greyhound  family. 


V  In  order  to  bring  the  leading  points  to  be  drawn  from  these 
measurements  together,  we  shall  summarize  in  two  further  tables 
the  averages  of  the  chief  breeds.  The  tables  are  drawn  up  only 
from  those  groups  of  which,  at  least,  three  specimens  have  been 
examined.  The  maximum  measurement  of  each  breed,  the  mini- 
mum, the  difference  between  these  two,  and  the  average,  are  given 
for  each  of  the  several  measurements  which  have  been  made  and 
detailed  in  former  tables.  Table  XXXIII.  gives  those  figures  which 
relate  to  measurements  of  boues.  Table  XXXIV.  those  having  to  do 
with  the  individual  teeth. 
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Table  XXXl\.— Comparative 


Btqnimanz 

Sheep-dog  

Newfoundland  

Greyhound 

Italian  Orejhound  

Iriih  Wolf-dog,  modem.. 

Iriah  Wolf-dog,  old  

Spaniel 

Bloodhound    

Pointer ^ 

Maatiff 

Bull-dog „ 

Pug   

Fox-Terrier 

Skye-Tei 
Pariah  . 
Dingo   , 


Length  of 


Pm.4. 


Max.  Min.     D. 


38*72 
30-17 
28-67 
29*23 
31*29 
29-71 

so-sa 

33-33 
3(H)0 
30-95 
31*61 
31-91 
31*11 
34*44 
39*67 
3567 
33*63 


26-«4;  13*08 
27-50  2*67 
27-70I  -87 
26-26    2*97 


28-00 

25' 

25*76 

24*13 

23-62 

24-64 

24-02 

26-00 

28*57 


8*29 

8-91 

608 

9*20 

6-48 

6*31 

7 

6*91 

2*64 


27-58  6-86 

31*8l'  7-86 

28-22  7-35 

29*06'  4*64 


Av. 


3074 
28*83 
28*27 
28*13 
29*48 
27*27 
28*93 
29*30 
26-94 
28-29 
27-22 
28*47 
29*74 
30-72 
36*11 
31*09 


Length  of 


M.  1. 


Max 

24*36 
20*43 
20*71 
21*6.* 
23*62 
21*73 
19*44 
;  22*72 
21-16 


22*22 
21*82 
25*96 

24-44 
26*31 
21-66 


30-68|  23*66 


Min.l    D.     At. 

I 

I 
8*30  20*53' 


16-06 
19-82 
20*00 
18*26 
20*00 
19-61 
13  63 
20*40 
17-86 
20*16 
16*88 
19-84 

20-83 
20*46 
16-93 
18*06 


1*61 

•71 

3*28 


I 
20*601 

20*41, 

20*10 


3*62  21*45, 
2*12  20-86J 
6-8ll  16*8:^! 
2*32  21*66' 
3-31  19*01 
2*07  19-99 
4*44: 18-88, 
6II'  21*77 
...  19-20 
3-61  22*291 
6-86*  22*95 
4-72  20-12 
6-6o'  20*37 


Breadth  of 


M.l. 


Max. 

Min. 

30*90 

22*06 

27*34 

24*40 

26-00 

22-29 

36*16 

23*30 

27*06 

24*00 

26-81 

23*68 

26-66 

22*38 

28*88 

26-71 

26-26 

21-42 

28-88 

22-30 

27*96 

1974 

35-10 

24*6 

28-88 

24-13 

26*74 

26*00 

27-93 

23*38 

30-33 

25-08 

D.  I  At. 


2*94  26*01 1 
271  24*04' 


3*13 
8*06 
3*13 
4-28 
8*17 
4*83 
6*68 
8*22 
11*60 

476 
174 
4*65 


24*96> 
25*36 
2&-09 
24-69 
26*62 
28*83 
24-33 
23-96 
27-24 
3678 
2671 
26*02 
26-38 


I 


6-26J  26*64 


The  most  noteworthy  fact  learnt  from  these  tables  is  that  the 
averages  of  the  different  breeds  in  each  column,  and  especially  in 
those  relating  to  some  of  the  teeth,  differ  very  little  from  one 
another ;  in  other  words,  that,  speaking  generally,  the  teeth  in  one 
dog  are  relatively  to  the  skull  very  similar  in  size  to  those  of 
any  other.  It  will  also  be  noticed  from  the  last  two  tables  that  the 
range  of  variation  in  any  breed  is  much  greater,  in  almost  every 
case,  than  that  existing  between  any  two  breeds. 

The  extreme  variations  in  any  breed  are  probably  due  to  the  fact 
that,  strictly  speaking,  so  few  animals  of  the  same  group  are  really 
in  any  sense  of  the  same  breed.  The  various  members  of  a  care- 
fully selected  strain  of  Terriers,  for  example,  bred  by  one  breeder, 
might  be  comparable  with  one  another,  and  yet  quite  different  in 
descent  from  another  and  perhaps  equally  good  strain  belonging 
to  another  breeder  and  to  another  part  of  the  country.  With  aogs 
bred  for  show  purposes,  as  so  many  of  the  pure  strains  are,  and 
with  constantly  varying  requirements  of  fashion,  all  sorts  of  crosses, 
as  any  manual  on  dog-breeding  will  show,  have  been  tried  with  a 
view  of  attaining  the  ideal,  whether  of  symmetry,  pace,  or  carriage. 

That  such  crosses  should,  at  times  at  lea^t,  leave  their  marks 
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ldfl^0f 


Measurements, — Dent  a  I. 


MaIMul   d. 


I 


13^ 


vn 


vm 
mi 


I! 


fiiPT  4^1 


U-fll 


j-re 


li^sa  1-44 


ru 


1H1«I  9-11 
MIT  4^1 


tiAft^ 


I 


11-74 

ll'M 

11.16 
11^ 
I  HO 
ino 

ifi-ja 

iroB 

i 

ii-'iSi 

n-m\ 


Breadth  of 


M,  a. 


Km,  Mm.   J>, 


inn 


17*1 


WVS  3'3a 


^«^in^M\vu 


Ar. 


LQUf^oT - 


Ut», 


1«-4J    *9T|  Wii; 


I 

IB-lfii  ie2S  S-tfl   17"S& 


le'Ai 

lfr37 
1*73 
17-fl8 
lt«> 


14-W|  4-31  14S-^ 
lS-7ii  410  ITiJi 


Ji 


1JM7,  fi-a? 

14  la!  I-ll 


ll$'«1 

14-91 


a-fle 


1^41 

iT-ia 


Mm 

^■7T 

4!r-M 
^^ 
37'77 
«0'7B 


ai-oa 

S4iX" 
Jfl&T 

81-42 

a(r4!» 

37118 

ai74 


i-aa 

3'4ft 


Ai^   ' 


Xrietlj^h  of 


M.  :^. 


M»i. 


;M'3a!|ia"7l 
a2W!i7-3a 

33-1&;  l4*;fS 


H'4: 


30-oo|  a^4A 


'       J  . 

4'76;Ma-10||H3iS8 
&*««  »r&l[,  IA-(H 
Irt-ftl 

4'44 
462 


I 

:hi§ 


15t>& 

la'To 

13-76 


5^a 

MIt 

laii 
71 


IL'll 

v.\n 
is-ae 


43^ 
4S3 
A44 

2-71 


At* 


Lt;i]gib  af 


If.Sp 


Ma. 


I 
I  ii-ei 


^■li  I  ft'iJ*  JKJ'i 


W&7 


I 


Jill 
13'Bl 

mm 

13-41 
14-05 

jsei 


fl^ifi 

B-33 


348 


7-00 


1(1-^7  S-W  4^ 
JM«  fi-71  Jl*46 


1'0S 


m 

9-fil 
7-61 

7-ia 


1 4  Si  ie™o  fi-fl3 1 4  *i^7 1 T  ea 


use    i-»7 


li'H8  3-ue|  TH 


Ifi-Bfli  l!HK>  S-Wi  4  8    &^ 


13-76 
H-Uff 
14-a^ 

la-flp 

18-24 


7-7B 


10-03 


B^14!  2^1  fl'as 

-4      I      , 


■14 


I 


rati  ^is^s-^* 


upon  the  skulls,  and  cause  differences  in  breeds  which  cannot  be 
accounted  for,  is,  of  course,  to  be  expected.  The  presence,  of  the 
disturbing  factor  can  be  appreciated,  though  its  exact  nature  cannot 
always  or  even  frequently  be  ascertained  with  any  correctness. 
Thus  amongst  the  eleven  Bull-dogs'  skulls  which  we  have  exam- 
ined there  was  one  ^hich  differed  in  measurements  considerably 
from  the  rest.  It  was  nearly  1  cm.  longer  than  any  other  and, 
what  is  much  more  significant,  it  was  7  cm.  longer  than  it  was 
broad,  the  average  for  the  others  being  about  3  or  4  cm.  Moreover 
its  palate  was  l'90cm.  longer  than  it  was  broad,  whilst  in  every 
other  case  but  one  the  breadth  exceeded  the  length.  In  the 
second  case,  the  length  was  '90  greater  than  the  breadth  of  the 
palate,  and  the  length  of  the  skull  nearly  5  cm.  greater  than  the 
zygomatic  width.  We  hope  to  be  able  to  show  more  fully  in  another 
part  of  this  paper  that  the  first  effect  of  impurity  in  breeding  upon 
an  artificially  broadened  and  shortened  skull  •  uch  as  the  Bull-dog 
possesses,  is  in  the  direction  of  elongation  and  narrowing.  We  can- 
not  doubt  that  both  of  the  skulls  above  mentioned  were  those  of 
dogs  in  whom,  to  a  greater  or  lesser  degree,  there  was  an  admixture 
of  strain,  of  what  kind  it  is  impossible  to  say.     And  what  is  true  of 
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these  is  doubtless  true  also  in  lesser  degree  of  the  greater  number 
of  specimens  coming  under  examination.  It  thus  becomes  appa- 
rently a  hopeless  task  to  look  for  evidence  as  to  the  proximate  or 
ultimate  derivation  of  the  breeds  of  domestic  dogs  in  their  skulls 
or  teeth. 

Some  points  of  interest  may,  however,  be  learnt  from  a  comparison 
of  certain  of  the  measurements,  and  with  these  we  now  proceed  to 
deal  in  order. 

Relative  Breadth  and  Length  of  Skulls  and  Palates. 

In  the  tables  next  to  follow  we  have  endeavoured  to  classify  the 
skulls  according  to  their  relative  breadth  and  length  and  according 
to  that  of  their  palates.  An  index  has  in  each  case  been  taken  by 
using  the  formula 

Width  X  100 
Length 

In  the  first  instance  this  has  been  applied  to  the  measurements 
"  total  length  "  and  '*  zygomatic  width."  Those  dogs  of  which  the 
index  is  above  the  average  are  those  possessed  of  short,  broad  heads, 
whilst  those  below  are  in  varying  degrees  long  and  narrow-headed. 
A  distinct  group  placed  near  to  but  slightly  below  the  average,  may 
be[ looked  upon  as  occupying  a  medium  position  between  the  two 
extremes.  The  second  column,  which  has  been  placed  side  by  side 
with  the  first  for  the  sake  of  more  easy  comparison,  deals  with  the 
relative  size  of  the  palatine  surface.  The  first  column,  whilst  con- 
veying a  good  idea  of  the  relative  leneth  and  breadth  as  they 
appear  in  the  living  animal,  conveys  at  the  same  time  a  somewhat 
incorrect  idea  of  the  actual  condition,  since  it  is  dependent  upon  the 
amount  of  projection  of  the  zygoma,  which  is  obviously  a  more  or 
less  variable  factor.  A  comparison  of  the  two  columns  shows  how 
much  some  skulls  owe  their  apparent  breadth  to  zygomatic  projec- 
tion. It  also  shows  that  the  broadest  and  narrowest  heads  fall  into 
nearly  the  same  positions  in  both  columns,  those  intermediate 
between  the  two  extremes  showing  greater  discrepancies.  Some  of 
the  figures  are  from  the  measurements  of  single  specimens ;  in  cases 
where  more  than  one  has  been  examined  the  measurements  are 
averages. 

It  will  be  noticed  that  the  distinctly  broad-headed  dogs  form  a 
well-marked  group  by  themselves,  including  the  Chinese  Pug-nosed 
Spaniel,  the  Pue,  Bull-dog,  Black-and-tan  Toy  Terrier,  and  King 
Charles'  Spaniel,  a  considerable  interval  existing  between  these  and 
the  next.  All  these,  it  will  be  noticed,  are  highly  artificial  breeds 
which  require  great  care  and  attention  to  be  bestowed  upon  them  to 
prevent  deterioration  with  its  consequent  elongation.  Next  to  this 
group  comes  one  largely  consisting  of  Terriers  with  heads  inclining 
to  be  broad.  A  miscellaneous  group  next  follows  gradually  de- 
creasing to  the  distinctly  narrow-headed  dogs  such  as  the  Irish 
Wolf-dog  and   the   Greyhound.      It  is  interesting  to  notice  the 
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Table  XXXV. — Cowtpariaon  of  Length  and  Breadth, 


No. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 

la 

19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30 
31. 


Total  length  and  zygomatic  width. 
Arerage  Si'dS. 


Palatine  length  and  width. 
Ayerage  76*98. 


Dog. 


Chinese  Pug-nosed  Spaniel 

Pug 

Boll-dog 

Black-and-tan  Toy  Terrier 

King  Charles 

Skye   

Fox-Terrier   

I  Turnspit 

I  English  Terrier , 

]  Beagle    

I  Black-and-tan  Terrier , 

Otterdog  

Pomeranian   , 

Pointer  

Harrier 

Spaniel  

Italian  Greyhound    

Mastiff  

Dingo     , 

Esquimaux 

Newfoundland  

Fox-hound , 

She^p-dog 

Bloodhound  

Pariah    

New-Zealand  dog 

Irish  Wolf-dog  (old)    

West-Indian  dog  

St.  Bernard   

Irish  Wolf-dog  (modem).. 

Greyhound    


Index.  I 

9113 

74-83 

73-72 

73-62 

72-00 

6357 

62-94 

61-65 

61-53 

61-07 

60-71 

60-00^ 

59-54 

6919 

58-49 

57-78 

57-63 

5716 

57-13 


Dog. 


Chinese  Pug-nosed  Spaniel  i 

Bull-dog 

Pug 

King  Charles 

Black-and-tan  Toy  Terrier 

English  Terrier 

Harrier 

Skye   

Pomeranian  

West-Indian  Dog 

Fox-Terrier  

Spaniel 

Beagle    , 

Black-and-tan  Terrier 

Otter-dog   

Mastiff   

Esquimaux 

Sheep-dog 

Newfoundland  


56-86 .[  Pointer  .. 

56-35  Ij  Dingo 

55-70    Turnspit.. 

55-45 

54-79 

64-28 

63-67 

63-02 

6286 

62-62 

50'59 

49-89 


Fox-hound 

New-Zealand  dog 

Pariah    

Italian  Gi^yhound   

Bloodhound  

Irish  Wolf-dog  (old) 

St.  Bernard    

Irish  Wolf'dog  (modem).. 
Greyhound    


12000 
106-84 
10576 
91-20 
86-56 
81-82 
80K)0 
77-98 
7737 
76-92 
76-92 
76-68 
76-33 
72-99 
72  36 
71-86 
71-76 
70-78 
70-23 
70-21 
70-03 
68-57 
68  42 
68-23 
68-22 
6814 
67-77 
67-06 
65-35 
6517 
60-86 


effect  of  the  artificial  shortening  of  the  skull  effected  upon  the  den- 
tition in  the  first  group.  The  teeth  are  not  decreased  in  numher, 
nor  in  size,  it  is  only  tlieir  position  with  regard  to  one  another  which 
alters.     The  first  change  is  closer  approximation  of  the  teeth,  less 
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space  existing  between  neighbours  in  less  roomy  jaws.  In  still 
further  shortening  a  torsion  of  certain  teeth  in  the  upper  jaw  takes 
place  which  always  follows  a  Tery  definite  course. 

The  tooth  first  to  feel  the  strain  in  every  case  ^ith  which  we  have 
met  is  the  third  upper  premolar,  which  becomes  slightly  oblique  and 
then  is  rotated  until  it  hes  transversely  across  instead  of  along  the 
alveolar  border.  The  next  tooth  to  yield  is  the  second  premolar, 
which  is  sometimes  slightly  oblique,  the  third  being  transverse  and 
sometimes  in  further  advanced  cases  also  rotated  into  a  transverse 
position.  The  teeth  of  the  lower  jaw  exhibit  no  such  transverse 
rotation.  In  the  Bull-dog  shortening  does  not  proceed  so  far  in 
the  lower  as  in  the  upper,  and  consequently  the  upper  canine  has 
for  its  lower  antagonists  one  or  more  of  the  premolars.  Thus,  in 
six  Bull-dogs'  skulls  in  which  we  noted  the  position  the  upper 
canine  three  times  was  over  Pm.3,  twrice  between  Pm.  2  and  Pm.8,  and 
once  over  Pm.  2, 

In  other  cases  the  pressure  for  space  may  carry  the  last  lower 
molar  up  on  to  the  ramus  of  the  jaw.  Sometimes  the  lower  jaws, 
instead  of  being  nearly  straight,  are  distinctly  bowed  to  accommodate 
themselves  to  the  curve  of  the  teeth  in  the  upper  jaw.  The  following 
table  shows  the  torsion  of  premolars  in  certain  cases  where  it  was 
well  marked. 


Table  XXXVI.— Torwon  of  Premolars. 

Dog. 

Torsion. 

Bull-dog    

^™-  ^  neariy  transverse. 

Pm.2^Pin.3^^,.^,^^ 

„            ^      transverse. 
^^'  ^  transrerse  ;  ^™-  ^  obUque. 

^^'  ^  transverse. 

^"*  ^  transverse,  ^'°-  ^  nearly  so  B. 
transverse. 

»»            II 

II            II 
Slight  rotation  of  ^™-^- 

'"•  '^  nearly  transverse. 
P™- 3  oblique. 

oblique  L. 

Bull-dog    .......  .  ..... 

BuU-dog 

Bulldog    

Bull-dog 

Puif    

O          •••■•••••• ...-.t...*4* 

Pue    

Puffl-bred 

Bull-Terrier 

Black-and-tan  Terrier 

King  Charles  Spaniel  

Skye  

lalay  Terrier 

Fox-Terrier   
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We  hiiTe  already  mentioned  the  fact  that  in  the  highly  artificial 
hroad-headed  dogs,  elongation  of  skull  and  palate  is  a  sign  of  impure 
hreediiig,  an  evidence  of  admixture  with  the  broad- headed  strain 
of  that  of  some  other  and  narrower-headed  dog.  Examples  of  this 
may  be  seen  almost  any  day  in  the  streets  in  the  shape  of  the  half-bred 
Pugs,  in  which  the  elongated  muzzles  present  so  great  a  contrast 
with  the  short  square  faces  of  their  pure-bred  cousins.  We  have 
no  facts  before  us  to  prove  whether  the  long-headed  dogs  such  as 
Greyhounds  tend  to  become  broader  when  impurely  bred,  but  it  b 
highly  probable  that  they  would  do  so,  and  consequently  that  the 
dogs  at  both  ends  of  the  scale  would,  under  the  influence  of  promis- 
cuous interbreeding,  tend  to  approximate  to  the  average  head.  We 
have  thought  that  it  might  be  useful  to  terminate  this  paper  by 
giving  a  list  of  accessory  molars  noticed  amongst  the  specimens 
examined,  being  1 7^  in  all.  In  concluding  we  may  say  that  the 
figures  and  calculations  have  been  checked  with  care ;  ueverthele»s, 
in  dealing  with  so  many  figures  it  may  be  that  errors  may  have 
crept  in.  Should  such  be  the  case  we  much  regret  it  with  other 
shortcomings  of  this  paper. 

Table  XXXVII.-— ^rfrft/tona/  upper  Molars. 


Variety  of  Dog. 


Sheep-dog 

Pointer 

Bull-dog    

Bull-dog    

BuU-dog    

EBquimanz    

Pug    

Spaniel  

Black-and-tan  Terrier  (cron-bred) 
Black-and-tan  Terrier  (croes-bred) 

Lorober 

West-Indian  Dog 


Bight.        Left 


In  several  of  these  specimens  the  additional  molars  had  never 
been  cut  but  lay  in  crypts. 
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3.  Fourth  Contribution  to  the  Herpetology  of  the  Solomon 
Islands  *.     By  G.  A.  Boulenger^  F.Z.S. 
[BeoeiTed  December  3, 1889.] 
(Plate  II.) 

The  last  collection  brought  home  by  Mr.  C.  M.  Woodford  com- 
prised a  series  of  Reptiles  and  Batrachians  from  Florida  Island,  or 
Gela,  north  of  Guadalcanar.  Together  with  examples  of  the  fol- 
lowing known  species,  there  was  one  of  another  new  Snake  of  the 
genus  HoploeepkaluM : — 

Lizards :  Corueia  eebrata,  Graj>  Lygosoma  cyanoffoster.  Less.,  L, 
concinnatum,  Blgr. 

Snakes  :  Enygrut  carinatus,  Schn.,  Dendrophis  cMigaster^  Gthr., 
Dipsas  irreguiaris,  Merr. 

Frogs :  Ceratobatrachus  guentheri,  Blgr.,  Hyla  macraps,  Blgr. 

HoPLocEPHALUs  ELAPOiDES,  sp.  u.     (Plate  II.  fig.  3.) 

Body  Tery  elongate ;  head  much  depressed,  with  broad,  rounded 
snout ;  eje  very  small,  its  diameter  hardly  half  its  distance  from  the 
mouth.  Rostral  much  broader  than  deep,  just  visible  from  above ; 
intemasals  two  thirds  the  length  of  the  preefrontals,  which  are  a  little 
shorter  than  the  frontal ;  latter  shield  small,  much  longer  than  broad, 
hexagonal,  as  long  as  its  distance  from  the  rostral  or  two  thirds  the 
length  of  the  parietals,  once  and  a  half  as  broad  as  the  supraocular  ; 
parietals  as  long  as  the  prsefrontals  and  frontal  together ;  posterior 
nasal  forming  a  suture  with  the  prseocular ;  two  postoculars,  upper 
a  little  larger  than  lower;  temporals  1  +  2;  seven  upper  labials, 
third  and  fourth  entering  the  eye ;  two  pairs  of  suhequal  chin-shields, 
anterior  in  contact  with  four  labials.  Scales  in  17  rows.  Ventrals 
208  ;  anal  entire  ;  subcaudals  35  pairs.  Cream-colour  (in  spirit), 
viith  22  black  bands,  broader  than  the  interspaces  between  them, 
interrupted  on  the  bellv,  encircling  the  tail ;  on  the  posterior  three 
fourths  of  the  body  series  of  snuiU  black  spots  form  a  lateral  streak 
along  each  side  of  t\\£  back ;  end  of  snout  and  ocular  region  black. 

Total  length  750  i&illim. ;  tail  75. 

A  single  specimen. 

This  makes  the  fourth  species  of  Hoplocephalus  from  the  Solomon 
Group.     These  four  species  may  be  distinguished  as  follows  :— 

I.  Subcaudals  single. 

Scales  in  16  rows   H.  par  (Faro). 

Scales  in  15  or  17  rows     H.  melanurus 

(Guadalcanar). 

II.  Subcaudals  paired ;  scales  in  1 7  rows. 
The  diameter  of  the  eye  nearly  equals  its  distance 

from  the  mouth  ;  frontal  nearly  as  broad  as 
long,  twice  as  broad  as  the  supraocular ;  ven- 
trals 166     7/.  woodfordi 

(New  Georgia). 
»  C/.  P.  Z.  8.  1888.  p.  88. 
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The  diameter  of  the  eye  equals  hardly  half  its 
distance  from  the  mouth  ;  frontal  much  longer 
than  hroad,  once  and  a  half  as  broad  as  the 

sapraocular ;  ventrals  208 H,  elapoides 

(Florida). 

EXPLAIJATION  OF  PLATE  II. 

Fig.  I.  Hoplocephalus  meUmurus,  Blgr. 

2.  „  woodfordiif  Blgr. 

3.  „  elapoides,  Blgr. 


4.  List  of  the  Reptiles^  Batrachians^  and  Freshwater  Fishes 
collected  by  Professor  Moesch  and  Mr.  Iversen  in  the 
district  of  Deli,  Sumatra,     By  G.  A.  Boulenger^  P.Z.S. 

[BeoeiTed  December  30,  1889.] 

A  few  weeks  ago  I  was  requested  by  Dr.  GUnther  to  name  a  col- 
lection of  Reptiles,  Batrachians,  and  Freshwater  Fishes  from  Deli  and 
Langkat,  North-east  Sumatra,  transmitted  to  him  for  examination 
by  the  collector.  Professor  Moesch,  of  Zurich.  As  the  collection 
contains,  in  addition  to  two  novelties,  representatives  of  a  consider- 
able number  of  species  new  to  Sumatra,  although  previously  known 
from  the  Malay  Peninsula  or  from  the  neighbouring  islands,  I 
thought  a  full  list  would  be  of  zoogeographical  interest  and  offered 
it  to  this  Society  for  publication.  On  hearing  of  this  Professor 
Collett,  of  Christiania,  very  kindly  proposed  to  submit  to  me  for  ex- 
amination a  large  collection  brought  together  during  a  stay  of  20 
months  precisely  in  the  same  localities  by  a  preparator  of  his 
Museum,  Mr.  Ivtrsen,  which  had  reached  him  almost  on  the  very  day 
he  read  the  announcement  of  my  paper.  I  gladly  availed  myself  of 
Prof.  CoUett's  offer,  and  postponed  the  reading  of  my  paper  so  as  to 
be  able  to  incorporate  in  it  the  results  of  the  examination  of  the 
Iversen  collection.  In  addition  to  a  good  number  of  species  not  in 
the  Moesch  collection,  the  latter  contains  a  new  frog  of  the  genus 
Rhacophorus.  In  the  following  list  I  have  marked  M.  the  species 
represented  in  Prof.  Moesch 's  collection,  I.  those  in  Mr.  Iversen's. 
Small  species  are  better  represented  in  the  former  collection  and  large 
ones  in  the  latter,  so  that  the  two  together  should  give  a  very  fair 
idea  of  the  herpetological  and  ichthyological  faunas  of  this  part  of 
Sumatra.  I  was  much  interested  to  find  in  Prof.  Moesch's  collection 
examples  of  three  of  the  new.Batrachians  which  I  described  not  long 
ago  from  the  hills  near  the  town  of  Malacca,  thus  showing  once  more 
how  extremely  aUke  the  forest  faunas  of  the  opposite  coasts  of  the 
Straits  of  MaUcca  are.  A  fact  worthy  of  record  is  that  many  of 
the  Batrachians  in  this  collection,  however  widely  remote  their 
affinities,  are  spotted  or  ornamented  with  bright  carmine,  a  colour 
which  is  by  no  means  frequent  in  Batrachians.     Thus  out  of  the 
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1 2  species  obtained  by  Prof.  Moesch,  carmine  spots  or  markings  are 
present  in  the  followinf^ : — Bona  Umnocharis^  Mierohyla  ackatina^ 
Phrynella  pulehra,  Bufo  melanottictus,  B,  parvus,  B.  tuper.  A 
somewhat  similar  proportion  of  carmine-spotted  forms  was  obserrable 
in  the  collection  from  Malacca  presented  bj  Mr.  Herrey.  Such 
ornamental  markings  cannot  be  regarded  as  adaptations  to  the 
surroundings,  and  doubtless  fall  under  the  head  of  geographical 
isomorphism  or  mimetic  analogy. 

As  noticed  by  Wnllace,  the  fauna  of  Sumatra  is  much  more  nearly 
allied  to  that  of  the  forests  of  the  Malay  Peninsula  and  Borneo, 
than  is  that  of  Java  to  either  Sumatra  or  Borneo.  Dr.  Jentink '  finds 
'*  that  the  Mammalian  fauna  of  East  Sumatra  agrees  much  more  with 
the  Borneo  than  with  the  West  Sumatra  fauna."  I  am  not  struck 
by  any  such  relation  in  the  herpetological  fauna. 

[P.S.  (Feb.  7,  1890). — This  list  was  in  type  when  I  received  from 
my  colleague.  Dr.  van  Lidth  de  Jeude,  an  advanced  copy  of  a 
paper  "  On  a  collection  of  Snakes  from  Deli,"  to  be  published  by 
nim  in  the  'Notes  from  the  Leyden  Museum,'  xii.  1890,  pp.  17-27, 
and  which,  very  curiously,  was  completed  on  the  very  same  day  as 
my  own  (Leyden  Museum,  30  Dec.  1889).  There  is,  however,  no 
duplication  of  names,  from  the  fact  that  both  the  new  forms  described 
by  Dr.  de  Jeude  were  not  represented  in  the  collection  worked  out 
by  me ;  and  I  have  no  alteration  to  make  to  my  list.  Of  the  two 
novelties  in  Dr.  de  Jeude's  paper,  one,  Calamaria  vermi/ormiSf  var. 
Mumatrana,  is,  however,  not  unknown  to  me,  as  I  had  found  a 
specimen  (also  from  Deli)  in  the  Fischer  Collection,  and  this  I  had 
likewise  referred,  as  a  colour- variety,  to  C.  vermiformis.  Should 
such  a  form  warrant  a  name,  that  of  sumatrana  (Jeude)  will  have  to 
be  changed,  being  preoccupied  by  Edeling. 

Hypsirhina  hayeni,  Jeude,  is  unknown  to  me ;  but,  judging  from 
the  careful  description,  appears  to  be  a  very  interesting  new  form, 
intermediate  between  Hyptirhina  boamrti,  Jan  (Siam),  if.  sieboldii, 
Schleg.  (India,  Burma,  Malay  Peninsula),  and  Homalophis  dori^e, 
Peters  (Borneo).  The  snake  described  by  Steindachner  in  1887  ^  as 
a  variety  of  the  latter,  is  probably,  again  a  distinct  species,  which 
agrees  with  H.  hageni  in  the  single  loreal  and  27  rows  of  scales. 

Other  species  mentioned  by  Dr.  de  Jeude  and  not  represented  in 
the  Muesoh  and  Iversen  collections  are  Typhlops  lineatus,  Reinw., 
LycodoH  mUicHS,  L.,  OdontomuB  subatmulatua,  Schleg.,  Coluber 
(Gonyosoma)  oxycephalust  Reinw.,  Dryophis  fasciolatus,   Fischer, 

»  Notes  Leyden  Mub.  xi.  1889.  p.  19. 

'  Mofye  strauchii,  8teind.,  described  and  figured  in  the  same  paper,  ^Neu- 
rftgm  crocatus.  Cope  (1862).  It  appears  to  me  probable  that  the  affinities  of 
Mofye  croeaia  are  with  M.  montana^  Savi,  not  with  M.  cristata  and  marmorafa^ 
as  BUgseeted  by  Steindachner.  I  cannot  see  bow  the  presence  of  a  ligamentous 
arcufifroHto-temporalis  can  justify  the  inference  that  a  dorsal  crest  is  probably 
present  in  the  breedinff  male.  There  are  Newts  with  a  ligamentous  fronto- 
temporal  aroh,  both  wit£  {Mo/ye  marmorata)  and  without  (A/.  montana)&  dorsal 
crest ;  the  same  is  the  case  with  those  in  which  the  arch  is  ossified  (Mohe  vit/afa, 
M.  bosco')  and  with  those  in  whio^  it  is  absent  {Molge  cristata^  Ckioylossa 
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Platurus  latieaudaius,  L.  (fiseheri,  Jan),  and  Trimeresurus  grami- 
neus,  Shaw.  There  is  possibly  identity  between  the  author's  Cory- 
phodon  korroSf  Leptognatkus  lavis,  Dipsaa  drapiezii,  Bothrops 
erythrurus,  B,  hageni,  and  my  Zaocys  carinatus,  Amblgoephalus 
earinatua,  Dipaaa  cynodon,  and  Trimeresurus /ormoaus,] 

REPTILIA. 

Emydosauria. 

1.  Crocodilus  FOR08U8,  Scbn.  I. 

Chelonia. 

2.  Triontx  phayrii,  Theob.  I. 
The  occurrence  of  this  Trionyx  in  Sumatra  is  of  very  great  interest. 

The  skull,  type  of  Gray's  T.jeudi,  supposed  to  be  from  Java  (?), 
may  be  dso  from  Sumatra.  The  halfgrown  specimen  from  Deli 
agrees  in  every  respect  with  the  Burmese  specimens  in  the  British 
Museum. 

3.  Trionyx  cartilagineub,  Bodd.  I. 
A  young  specimen  from  Langkat  agrees  in  colour  with  Theobald's 

T.  ephippium. 

4.  Gboenyda  8PIN08A,  Gray.  I. 

5.  Cycle MYs  amboinensis,  Dand«  I. 

Lacertilia. 

6.  Hemidactylus  frenatus,  D.  &  B*  I. 

7.  Gehyra  mxttilata,  Wgm.  I. 

8.  Draco  volans,  L.  I. 

9.  Draco  fimbriatus,  Kuhl.  I. 

10.  CaLOTBS  CRI8TATELLUB,  KuhL  M.,  I. 

11.  GONYOCBPHALUS  GRAN  DIB,  Gray.  I. 

12.  Varanus  dumerilii,  Schleg.  I. 

13.  Varanus  balvator,  Laur.  I. 

14.  Mabuia  rugifera,  Stol.  M. 
Two  specimens,  with  28  scales  round  the  body,  and  five  b'ght 

dorsal  lines.  In  the  larger  specimen,  the  prsefrontals  form  a  short 
suture  with  each  other,  and  tne  frontal  is  in  contact  with  the  second 
fupraocular  only. 

15.  Mabuia  multifabciata,  Kuhl.  M.,  I. 

16.  Lygosoma  olivaceum.  Gray.  M.,  I. 

17.  Lygosoma  temminckii,  D.  &  B.  M. 
Proc.  Zool.  Soc— 1890,  No.  III.                                3 
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Ophidia. 

18.  Python  reticulatus,  Schn.  I. 

19.  Cylindrophis  rufu8»  Laur.  I. 

20.  Xenopeltis  unicolor,  Reinw.  M.,  I. 

21.  Calamaria  8UMATRANA,  Edeling.  M.,  I. 

Three  specimens  of  this  little-known  Calamaria  were  obtained, 
two  by  Prof.  Moesch,  one  by  Mr.  Iversen.  The  following  descrip- 
tion is  drawn  up  from  these  specimens  : — 

Rostral  a  little  broader  than  deep  ;  frontal  longer  than  broad,  a 
little  shorter  than  the  parietals,  rather  more  than  twice  as  broad  as 
the  supraocular  ;  one  prse-  and  one  postocular  ;  five  upper  labials, 
third  and  fourth  entering  the  eye  ;  two  pairs  of  chin-shields  in  con- 
tact with  each  other,  the  anterior  in  contact  with  the  mental.  Scales 
in  13  rows.  Ventrals  168,  176,  174  ;  anal  entire;  subcaudals  13, 12, 
1 2.  Tail  pointed.  Reddish  brown  above,  with  five  black  longitudinal 
lines  ;  each  scale  of  the  outer  row  with  a  white  spot ;  a  yellow  collar 
on  the  nape,  narrowly  interrupted  in  the  middle,  and  a  similar 
marking  at  the  base  of  the  tail ;  lower  parts  uniform  yellowish,  with 
a  black  line  along  the  middle  of  the  tail. 

Total  length  265  millim. ;  tail  12. 

This  Calamaria  resembles  strikingly,  at  a  first  glance,  the  Javan  C, 
quadrimaculata^  from  which  it  differs  in  having  five  instead  of  four 
upper  labials,  and  in  the  separation  of  the  first  pair  of  lower  labials 
by  the  anterior  chin-shields.  Specimens  from  Kiu  Kiang  and  Hong 
Kong  have  recently  been  referred  ^  to  (7.  quadrimaculata,  but,  in 
spite  of  their  similar  coloration,  belong  to  a  distinct  species,  for  which 
I  propose  the  name  of  C  septentrionalU*  C.  septentrionalis  differs 
from  C.  quadrimaculata  in  the  frontal  being  as  broad  as  long  and 
in  the  tail  being  rounded  at  the  end. 

22.  PSEUDORHABDION  LONGICEPS,  Cant.  M. 

23.  Lycodon  subcinctxjs,  Boie.  M.,  I. 

I  suspect  Elapoides  annvlatus,  Sauvage  (1884),  to  be  founded  on 
a  young  specimen  of  this  species. 

24.  Lycodon  bffrenis.  Cant.  M. 

25.  Ablabes  BALiODiRus,  Boie.  M. 

26.  Ablabbs  TRICOLOR,  Schleg.  M. 

27.  SiMOTES  PURPVRA8CENS,  Schlcg.  M.,  I. 

=  S»  trinotatus,  D.  B.,  S.  iabuanensis,  Gthr.,  8,  catenifer,  Stol., 
S.  dennysi,  Blanf.,  S,  affinis,  Fisch. 

Otherwise  identical  specimens,  from  the  same  locality,  have  either 
19  or  21  rows  of  scales. 

'  Gunther,  Ann.  &  Mag.  X.  H.  («)  i.  1888,  p.  165. 
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28.  SiMOTES  OCTOLINEATUS,  Schn.  I. 

The  variety  with  five  yellow  dorsal  lines  separated  by  broader 
black  stripes. 

29.  SiMOTES  SIGNATUS,  Gthr.  M. 

30.  ZaOCYS  CARINATU8,  Gthr.  I. 

The  largest  specimen  measures  10  feet ;  tail  2  feet  5  inches. 

31.  Coluber  melanurus,  Schleg.  I. 

32.  Dendrophis  pictus,  Gm.  !• 

33.  Dbndrelaphis  caudolineatus,  Gray.  I. 

34.  Tropidonotus  chrysargus,  Boie.  M.,  I. 

35.  Tropidonotus TRiANGULiGERus,  Boie.  M.,  I. 

36.  Tropidonotus  flaviceps,  D.  &  B.  M.,  I. 

37.  Tropidonotus  rhodomelas,  Schleg.  I. 

38.  Chrrsydrus  GRAN ULATUS,  Schn.  I. 

39.  DiPSAs  cynodon,  Cuv.  L 

40.  DiPSAS  dendrophila^  Reinw.  I. 

41.  PSAMMODYNASTES  PULVERULENTUS,  Boic.  M. 

42.  Psammodynastes  pectus,  Gthr.  M,,  I. 

43.  Dryophis  prasinus,  Boie.  I. 

44.  Chrysopblea  ornata,  Shaw.  I. 

45.  Homalopsis  buccata,  L.  I. 

46.  Cerberus  rhynchops,  Schn.  I. 

47.  Hypsirhina  plumbea,  Boie.  I. 

48.  Adeniophis  intbstinalis,  Laur.  I. 

49.  Adeniophis  bivirgatus,  Boie.  I. 

50.  BuNGARUs  FASCiATus,  Schn.  I. 

51.  Naia  TRiPUDiANS,  Merr.  I. 
The  Domerous  specimens  collected  by  Mr.  Iversen  are  brown  or 

blackish,  without  spectacle-mark;  lower  surface  of  neck  white, 
followed  by  a  black  cross-band,  and  with  an  azygous  black  spot  ante- 
riorly and  one  or  two  on  each  side.  23  or  25  scales  across  the  neck, 
17  or  19  across  the  middle  of  the  body.  Ventrals  183-192;  sub- 
candfils  50-52  pairs. 

This  variety,  which  is  closely  allied  to  Cantor's  var,  ni§rra,  connects 
the  typical  N.  tripudians  with  Reinwardt's  N,  spuiatria:. 

3* 
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52.  Naia  BUNGARU8,  Schleg.  I- 
Up  to  13  feet  long. 

53.  Amblycephalus  carinatus,  Reinw.  I. 

54.  Trimeresurus  formosus,  Schleg.  I. 

55.  Trimeresurus  WAGLERi,  Schleg.  I. 

56.  Trimeresurus  purpureomaculatus.  Gray.  I. 

A  single  adult  specimen,  belonging  to  the  var.  carinatus,  Gray. 
Uniform  green  above,  the  interstitial  skin  purpHsh  brown  ;  a  series 
of  whitish  spots  along  the  outer  series  of  scales ;  lower  parts  uni- 
form pale  greenish.  Scales  in  27  rows;  15  scales  in  a  transverse 
series  between  the  supraoculars;  ventrals  161  ;  subcaadals  64. 

BATRACHIA. 

1.  Ran  A  MACRODON,  KubL  M.,  I. 

2.  Rana  tigrina,  Daud.  I. 

3.  Rana  limnocharis,  Wgm.  M. 

4.  Rana  ERYTHRiEA,  Schleg.  I. 

5.  Rana  nicobariensis,  Stol.  M. 

6.  Rhacophorus  leucomysttax,  Gravh.  M. 

7.  Rhacophorus  colletti,  sp.  n.  I. 

Vomerine  teeth  in  two  oblique  series  commencing  at  the  inner 
front  edge  of  the  choanae,  which  are  very  large.  Head  as  long  as 
broad ;  skin  of  head  free,  smooth ;  snout  triangular,  a  httle  longer 
than  the  diameter  of  the  orbit ;  canthus  rostralis  angular ;  loreal 
region  oblique,  slightly  concave ;  nostril  near  the  tip  of  the  snout ; 
interorbital  space  a  little  broader  than  the  upper  eyelid;  tympanum 
very  distinct,  three  fourths  the  diameter  of  the  eye.  Fingers  long, 
witK  a  slight  rudiment  of  web  ;  toes  nearly  entirely  webbed ;  disks 
of  fingers  about  half  the  size  of  the  tympanum,  of  toes  smaller ; 
Bubarticular  tubercles  moderate;  a  very  small  inner  metatarsal 
tubercle.  Hind  limbs  very  long;  the  femoro-tibial  articulation 
reaches  the  fore  limb  and  the  tibio-tarsal  far  beyond  the  tip  of  the 
snout ;  tibia  two  thirds  the  length  of  head  and  body.  Skin  smooth, 
granular  on  the  belly  and  under  the  thighs.  Grey  above,  loreal 
region  and  sides  of  body  lighter ;  lips  with  a  fine  blackish  edge ; 
limbs  with  dark  cross-bands ;  anal  region  blackish,  with  a  white 
edge  above ;  lower  parts  whitish. 

From  snout  to  vent  62  millim. 

A  single  female  specimen  from  Langkat. 

This  species  is  closely  allied  to  JR.  leucomyatax,  but  differs  in  the 
much  longer  hind  limbs. 
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8.  MiCROHYLA  ACHATINA,  Boie.  M. 

9.  MiCROHYLA  INORNATA,  8p.  Q.  M. 

Snout  obtuse,  shorter  than  the  diameter  of  the  orbit ;  interorbital 
space  a  little  broader  than  the  upper  ejelid.  First  finger  much  shorter 
than  second ;  toes  moderately  elongate,  quite  free ;  tips  of  fingers 
and  toes  dilated  into  very  small  disks  ;  subarticular  tubercles  very 
distinct ;  inner  metatarsal  tubercle  very  small,  round ;  no  outer 
tubercle.  The  tibio-tarsal  articulation  reaches  the  eye.  Back 
covered  with  small  smooth  warts.  Dark  brown  above,  spotted  or 
marbled  with  black ;  sides  of  head  black,  with  a  series  of  white  spots 
along  the  upper  lip ;  lower  parts  brown ;  throat  of  male  black. 
Male  with  a  subgular  vocal  sac. 

From  snout  to  vent  20  millim. 

Three  specimens,  two  males  and  one  female. 

10.  Phrynblla  pulchra,  Blgr.  M. 

Two  male  specimens,  agreeing  with  the  types  from  Malacca.  The 
specimen  from  the  mountains  of  Perak,  referred  to  this  species 
by  Gunther  (Ann.  &  Mag.  N.  H.  (5)  xx.  1887,  p.  313,  pi.  xvi. 
fig.  B),  is  a  dbtinct  species,  which  I  will  call  P,poUicarts  on  account 
of  the  strong  tubercle-like  rudiment  of  pollex  which  is  developed  in 
the  male  of  this  species  but  not  of  P.  pulchra.  Other  differences 
are  found  in  the  stouter  habit,  the  shorter  head,  the  presence  of  a 
strong  transverse  fold  connecting  the  posterior  borders  of  the  eyelid, 
the  shorter  and  thicker  digits  with  much  stronger  subarticular 
tubercles,  and  the  hardly  half- webbed  toes.  The  coloration  is  also 
a  much  plainer  one. 

11.  BUFO  MELANOSTICTUS,  Schn.  M.,  I. 

12.  BuFO  quadriporcatus,  Blgr.  M. 

13.  BuFO  PARVUS,  Blgr.  M.,  L 

14.  BuFO  A8PER,  Gravenh.  M.,  I. 

15.  Leptobrachium  hasseltii,  Tsch.  I. 

A  larval  specimen  with  well-developed  limbs,  obtained  by  Mr. 
Iversen,  enables  me  to  name  several  tadpoles  of  rather  large  size, 
from  Larut,  Perak,  presented  to  the  Museum  in  1886  by  Dr.  J. 
Anderson.  These  are  remarkable  in  being  marked  all  over  with 
numerous  deep  black  dots.  Spiraculum  sinistral,  equally  distant 
from  the  end  of  the  snout  and  from  the  tail ;  latter  once  and  a  half 
as  long  as  the  body.     Length  of  body  25  millim. 

16.  Megalopuryh  NA8X7TA,  Schleg.  M. 
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PISCES. 

ACANTHOPTERYGII. 

L   GOBIUS  CANINUS,  C.  &  V.  M.,  I. 

D.  6/^.     A.  i,     L.  lat  3a-35. 
Depth  of  body  six  times  in  the  total  length,  length  of  head  fonr 
times  and  one  third ;  head  once  and  three  fourths  as  long  as  broad. 

2.  Elbotris  butis,  C.  &  V.  !• 

3.  Catopra  grootii,  Blkr.  M. 

4.  An  ABAS  scan  DENS,  Dald.  ^• 

5.  Helostoma  temminckii,  K.  &  v.  H.  !• 

6.  OsPHROMENus  OLFAX,  Comm.  M.,  I. 

?•    OsPHROMENUS  TRICHOPTERUS,  PalL  M.,  I. 

8.  OsPHROMENUs  LEERii,  Blkr.  M.,  I. 

9.  Betta  pugnax.  Cant.  I- 

10.  Ophiocephalus  gachua.  Ham.  Buch.  M.,  I. 

11.  Ophiocephalus  striatus,  Bloch.  M.,  I. 

12.  Ophiocephalus  lucius,  K.  &  v.  H.  M. 

13.  Ophiocephalus  marulius,  Ham.  Buch.  M. 

14.  Rhynchobdella  aculeata,  B1.  M. 

15.  Mastacembelus  unicolor,  K.  &v.  H.  M. 

16.  Mastacembelus  erythrot^nia,  Blkr.  M. 

17.  Mastacembelus  maculatus,  Reinw.  M. 

18.  Mastacembelus  armatus,  Lacep.  M. 

Physostomi. 

19.  Clarias  magur.  Ham.  Buch.  M.,  I. 

20.  Clarias  nibuhofii,  C.  &  V.  M. 

21.  Cryptopterus  mononema,  Blkr.  M. 

22.  Callichrous  bimaculatus,  Blkr.  I. 

23.  Callichrous  hypophthalmus,  Blkr.  I. 

24.  Macrones  micracanthus,  Blkr.  M.,  I. 

25.  Macrones  nigriceps,  C.  &  V.  M. 

26.  Macrones  nemurus,  C.  &  V.  M.,  I. 
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27-  Macrones  planiceps,  K.  &  v.  H.  M. 

28.  LlOCASSIS  PCECILOPTERUS,  K.  &  V.  H.  M. 

29.  LlOCASSIS  MiCROPOGON,  Blkr.  M. 

30.  LlOCASSIS  STENOMUS,  K.  &  y.  H.  M. 

31.  LlOCASSIS  MOESCHII,  Sp.  D.  M. 

D.  1/7.    A.  15.     p.  1/8. 

Upper  surface  of  head  naked  and  rugose  ;  occipital  process  as  long 
as  broad  ;  a  separate  shield,  a  little  broader  than  long,  between  the 
occipital  process  and  the  basal  shield  of  the  dorsal  spine  ;  head 
longer  than  broad,  a  little  broader  than  deep ;  snout  not  prominent. 
The  depth  of  the  body  contained  five  times  in  the  total  length 
(without  caudal),  the  length  of  the  head  thrice  and  two  thirds. 
Barbels  slender  and  short,  the  maxillary  reaching  the  opercle. 
Dorsal  spine  serrated  behind,  its  length  two  thirds  that  of  the  head. 
Adipose  fin  twice  as  long  as  dorsal,  as  long  as  its  distance  from  the 
latter.  Pectoral  spine  strong,  considerably  longer  than  the  dorsal, 
strongly  serrated  on  the  inner  edge.  Brown  above,  fins  blackish 
brown. 

Total  length  90  millim. 

Three  specimens. 

32.  Glyptosternum  platypogon,  K.  &y,  H.  M. 

33.  Bklone  canciloides,  Blkr.  M. 

34.  Hemirhamphus  buffonis,  Blkr.  I. 

35.  Dangila  kuhlii,  C.  &  V.  M. 

36.  OsTEOCHiLus  waandersii,  Blkr.  M. 

37.  Crossochilus  oblongus,  C.  <fe  V.  M. 

38.  Barbus  maculatxjs,  K.  &  v.  H.  M.,  I. 

39.  Barbus  lateristriga,  C.  &  V.  M. 

40.  Barbus  hampal,  C.  &  V.  M.,  I. 

41.  Barbus  SUM ATRANus,  Blkr.  M. 

42.  Barbus  apogon,  Blkr.  L 

43.  Rasbora  late ristri ATA,  Blkr.  M.,  1, 

44.  Rasbora  sumatrana,  Blkr.  M.,  L 

45.  Chela  anomalurus,  v.  Hass.  M. 

46.  Acanthopsis  chcerorhynchus,  Blkr.  M. 

47.  Lepidocephalichthys  hasseltii,  Blkr.  L 
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48.  NoTOPTERi?8  CHiTALA,  Ham.  Bucb,  M. 

49.  MONOPTERUS  JAYANENSIS,  LaC^p.  M.,  I. 

50.  Anguilla  sidat^  Blkr.  M. 

51.  MuRiBNA  TILE,  Ham.  Buch.  M. 

LOPHOBRANCHII. 

52.  DORYICHTHYS  CAUDATU8»  Ptn.  M. 

Plectognathi. 

53.  TbTROOON  PALEMBANGEN8I8,  Blkr.  M. 

54.  Tetrodon  liurus,  Blkr.  M. 

5.  A  Contribution  to  our  Knowledge  of  British  Pleuronectidse. 

By  Dr.  A.  GOnther,  F.R.S.,  V.P.Z.S. 

[BeceiTod  December  6, 1889.] 

(Plate  III.) 

1.  On  the  Occurrence  o/*  Arnoglossus  lophotes  amd  Amoglossus 
grohmanni  tn  Brituh  Seas, 

In  the  fourth  volume  of  the  '  Catalogue  of  Fishes/  p.  417  (1862), 
I  described  from  three  skinned  specimens  which  formed  part  of  the 
Yarrell  Collection  a  new  species  of  Amoglossus  under  the  name  of 
A.  lophotee.  I  was  unable  to  give  the  locality  whence  these  speci- 
mens were  obtained,  but  inferred  from  the  mode  of  their  preserva- 
tion that  it  was  more  probable  that  they  came  from  British  seas 
than  from  the  Mediterranean.  I  placed  this  new  species  close  to 
ArnogJoseus  grohmanni  from  the  Mediterranean,  which  is  sufficiently 
well  figured  in  Bonaparte's  *  Fauna  Italica,*  and  correctly  described  by 
Cane^trini  (Arch.  Zool.  i.  p.  12,  tav.  i.  fig.  3)  ;  and  pointed  out 
such  differences  between  the  two  species  that  it  seemed  almost  im- 
possible to  confound  them. 

The  uncertainty  about  A,  lophotes  being  a  British  species  was, 
however,  soon  removed  by  Couch,  who  in  his  'History  of  British 
Fishes'  (1864)  states  that  he  had  examined  a  specimen  obtained  at 
Plymouth,  and  by  Professor  Moseley,  who  in  1882  captured  another 
example  of  the  same  species  in  the  trawl  off.  Lundy  Island,  which  he 
deposited  in  the  British  Museum. 

To  the  late  Mr.  F.  Day  neither  the  evidence  brought  forward  by 
me  nor  that  of  Couch  seemed  satisfactory  enough  to  introduce  this 
fish  into  the  British  fanna  (Fish.  Great  Brit.  ii.  p.  23),  and  it  was 
only  after  Professor  Moseley' s  capture  that  he  admitted  it,  asserting, 
however,  that  it  was  identiod  with  the  Mediterranean  A.  grohmanni 
(Proc.  Zool.  Soc.  1882,  p.  748,  pi.  53). 

The  opportunity  of  again  setting  right  this  error  is  now  offered 
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by  the  discovery  by  the  Rev.  W.  S.  Green  of  a  fish  od  the  coast  of 
Ireland  which  proves  to  be  an  adult  specimen  of  the  true  A. 
grohmanni.  Thanks  to  the  kind  help  of  the  Marquis  6.  Doria, 
Professor  Doderlein  of  Palermo,  and  Professor  Bellotti  of  Milan,  I 
have  materials  before  me  which  place  the  question  beyond  any  doubt, 
the  result  of  my  examination  being  : — 

1.  That  the  two  species  are  quite  distinct,  and  well  characterized 
by  constant  characters. 

2.  That  both  species  are  found  both  in  the  Mediterranean  and  on 
the  British  coasts,  but  are  rarer  in  the  latter  area. 

3.  That  the  outlines  of  the  figure  in  Proc.  Zool.  Soc.  1882,  pi.  53, 
are  taken  from  a  British  specimen  of  ^.  lophotes^,  with  the  scaling  and 
markings  added  from  a  Mediterranean  A,  grohmanni. 

The  arguments  brought  forward  by  Mr.  Day  in  support  of  his 
assertion  that  the  two  species  are  identical  were  the  following : — 

1.  That  he  had  received  specimens  of  ui.  ^roAmanni  from  Prof. 
Giglioli  of  Florence,  '*  which  are  identical  with  Prof.  Moseley's  fish." 
If  that  was  the  case,  and  if  those  specimens  had  the  four  or  five 
anterior  dorsal  rays  prolonged,  and  not  the  second  only,  then  I 
have  no  hesitation  in  stating  that  those  specimens  were  misnamed 
A,  grohmanni. 

2.  That  ^*  the  typical  specimens  of  ^.  lophotes  are  stretched  or  ab- 
normally elongate  skins."  It  is  quite  possible  that  these  skins  are  a 
little  more  elongate  than  the  fishes  were  whilst  in  the  flesh  ;  but  all 
the  firesh  specimens  of  A,  lophotes  have  a  more  elongate  body  than 
adult  and  halfgrown  specimens  of  A.  grohmanni^  as  may  be  seen  on 
comparing  the  figure  of  this  species  now  given  (Plate  III.  fig.  A)  with 
the  figure  in  P.  Z.  S.  1882,  pi.  53.  And  in  conformity  with  this 
greater  prolongation  of  the  body,  the  numbers  of  the  fin-rays  and 
transverse  series  of  scales  are  larger  in  A.  lophotes  than  in  A.  groh- 
manni. I  have  to  add,  however,  that  the  smallest  and  youngest 
specimen  of  A.  grohmanni  (2^  inches  long),  which  I  received  among 
tnose  sent  by  Prof.  Bellotti,  has  the  body  more  elongate  than  older 
examples  :  a  very  common  occurrence  in  the  Pleuronectidae. 

3.  That  the  numbers  of  fin-rays  show  greater  variations  in  Pleuro- 
Dectoids  than  in  other  fishes ;  that,  for  instance,  in  the  Lemon  Sole 
(Solea  lascaris)  the  number  of  dorsal  rays  varies  between  65  and  89, 
and  of  the  anal  between  52  and  70  !  This  is  contrary  to  the  obser- 
vations of  almost  all  ichthyologists  (Mr.  Day  included) :  the  fin-rays 
of  Pleuronectoids  do  not  vary  more  than  in  other  fishes  with  a 
similarly  great  number  of  fin -rays  ;  and  the  statement  of  so  extra- 
ordinary a  variation  as  the  one  referred  to  can  only  be  accounted  for 
by  the  observer  having  mixed  up  several  species.  The  following 
table  of  the  fin-rays  of  our  specimens  of  A.  lophotes  and  A.  grohn 
manni  will  be,  however,  more  to  the  point  than  any  far-fetched 
comparisons  of  doubtful  value. 

*  The  fpecimen  when  brought  to  the  Museum  by  Professor  Moseley  imme- 
diatelv  alter  its  capture  had  lost  not  onl^  the  scales,  but  also  the  integuments; 
and  of  course  every  trace  of  colour  was  gone. 
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Arnoglo88U8  lophotes. 

Dorsal  raya.  Anal  rays. 

Dry  typical  specimen  no.  1 95  77 

„         no.  2 96  76 

no.  3 102  81 

Lundy  Island  specimen  in  spirit 99  79 

Specimen  from  Palermo         „      98  75 

Arnoglo98U8  grohmanni. 

Specimen  from  Kenmare  River  in  spirit   . .   86  64 

„  Dalmatia  „       . .    85  65 

„  Nice  no.  1  „       . .   84  64 

if  >j         2  „       . .   88  61 

9$  „        3  „       . .   88  62 

»  If        4  „       ..    84  65 

It  is  difficult  to  understand  why  Mr.  Day  in  his  paper  makes  no 
reference  whatever  to  the  most  striking  distinctive  character,  viz. 
the  prolonged  dorsal  rays.  Bonaparte  and  Canestrini  distinctly  say 
that  in  A.  grohmanni  the  second  dorsal  ray  is  prolonged,  and  so  it  is 
in  the  six  specimens  before  me,  in  the  youngest  as  well  as  oldest.  In 
A.  lophotes  the  four  or  five  anterior  rays  are  prolonged  ;  and  there 
is  no  difference  in  this  respect  in  the  five  specimens  before  me,  in 
the  smallest  as  well  as  in  the  largest.  No  author  mentions  a  pro- 
longation of  fin-ravs  in  the  common  British  species  of  Scald-fish, 
Amoglossus  latema,  which,  besides,  has  a  conspicuously  smaller  eye 
than  A,  lophotes  (see  Plate  III.  figs.  B,  C),  as  may  be  seen  from  the 
following  measurements : — 

A.  latema.  A.  lophotes. 

Totallen^h 187    mm.       174    mm. 

Horizontal  diameter  of  eye 7|  mm.  9^  mm. 

Total  length 120    mm.       136    mm. 

Horizontal  diameter  of  eye 6j  mm.  8    mm. 

Also  the  maxillary  is  somewhat  shorter  in  A.  lophotes  than  in  A. 
laterna, 

I  add  now  a  complete  diagnosis  of  A,  grohmanni,  drawn  up  from 
specimens  preserved  in  spirit ; — 

D.  84-88.     A.  61-65.     P.  9.     L.  lat.  51. 

The  greatest  width  of  the  body  is  contained  twice  and  one  third 
in  the  total  length  (without  caudal),  the  length  of  the  head  four 
times.  The  upper  profile  of  the  head  descends  rapidly  downwards, 
there  being  a  considerable  space  between  the  upper  eye  and  the  upper 
profile.  Eyes  of  moderate  size,  one  fourth  of  the  length  of  the  head  and 
equal  to  the  length  of  the  snout ;  eyes  separated  by  a  sharp  ridge,  the 
lower  somewhat  in  advance  of  the  upper.  Mouth  oblique  and  rather 
narrow,  with  prominent  lower  jaw  and  with  the  maxillary  not  extending 
to  below  the  middle  of  the  eye.     The  length  of  the  maxillary  is  one 
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third  of  the  length  of  the  head.  Vomerine  teeth  none.  Vertical 
fins  rather  high,  the  dorsal  fin  commencing  in  front  of  the  upper  eye 
and  terminating  close  to  the  caudal.  Of  the  three  anterior  rays, 
especially  the  second  is  elongate,  heing  two  thirds  as  long  as  the 
head  and  broadly  fringed  ;  caudal  fin  somewhat  shorter  than  the 
head,  and  about  equal  in  length  to  the  pectoral  fin.  Lateral  line 
with  a  semicircular  curre  above  the  pectoral  fin ;  scales  of  moderate 
sixe,  minutely  ciliated  on  the  edge.  Ground-colour  brownish  grey, 
marbled  with  black  ;  some  of  the  rays  of  the  dorsal  and  anal  fins 
partially  black  ;  the  other  fin-rays  finely  dotted  with  black. 

The  largest  specimen  is  6  inches  long  and  in  an  excellent  state  of 
perservation.  It  was  obtained  by  the  Rct.  W.  S.  Green  in  the 
Kenmare  Riyer,  depth  10  fathoms. 

2.  On  the  Occurrence  o/*  Rhombus  boscii  in  British  Seas. 

jRhomhus  boscii  (Risso)  is  another  species  new  to  the  British  fauna ; 
specimens  were  discoyered  by  the  Rev.  W.  S.  Green  in  150  and  315 
fathoms  off  the  S.W.  coast  of  Ireland  \  As  this  fish  possesses 
vomerine  teeth,  it  has  to  be  removed  from  the  genus  Amoghssus,  to 
which  I  had  referred  it  before  having  seen  specimens  ^  In  fact, 
it  comes  near  to  Rhombus  megastoma^  with  which  it  was  confounded 
by  Mr.  Day*. 

3.  On  the  Nomenclature  of  the  Lemon  Sole. 

I  proposed  for  the  Lemon  Sole  of  the  North  Atlantic  the  name 
of  Solea  aurantiaca,  believing  that  I  had  recognized  Risso's  Solea 
lascaris  in  a  Sole  from  Madeira  which  has  the  body  considerably 
narrower  and  more  elongate.  Risso's  description  applies  equally  well 
to  both  species,  and  I  had  no  other  reason  for  retaining  the  name 
given  by  him  for  the  Madeira  fish  than  its  southern  origin :  it 
seemed  to  be  more  probable  that  the  Mediterranean  fish  was  iden- 
tical with  the  one  from  Madeira  than  with  that  of  the  North  At- 
lantic. However,  the  British  Museum  has  now  obtained  a  specimen 
from  Nice  which  is  evidently  identical  with  our  Lemon  Sole,  and 
gives  sufficient  ground  for  applying  the  name  of  Solea  lascaris  to 
the  latter,  and  not  to  the  Madeira  fish,  which  is  clearly  a  distinct 
species.  Therefore  the  synonymy  of  the  two  fishes  will  stand  as 
follows: — 

SOLBA  LASCARIS. 

Pleuronectes  lascaris^  Risso,  Ichth.  Nice,  p.  311. 
Solea  lascaris,  Risso,  £nr.  m^rid.  iii.  p.  249 ;  Day,  Fish.  Great 
Brit.  ii.  p.  42. 

Solea  pegusa^  Tarrell,  Brit.  Fish.  2nd  ed.  (nee  Lac^p.). 

Solea  nasuta,  Richardson,  in  Tarrell,  Brit.  Fish.  3rd  ed.  (nee  Pall.). 

Solea  aurantiaea,  Giinth.  Fish.  iv.  p.  467. 

Lemon  Sole. 

North-Eastem  Atlantic ;  Mediterranean. 

'  Ann.  AMag.  N.  H.  1889,  iv.  p.  418.  '  Fish.  Great  Brit.  ii.p.  21. 

«  Cat.  Fish.  it.  p.  416. 
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SOLEA  SCRIBA. 

Solea  scriba,  Valenc.  in  Webb  &  Bertbel.  lies  Canar.,  Poiss. 
p.  84,  pi.  18.  fig.  3  (bad). 

Solea  lascaris,  Guiith.  Fish.  iv.  p.  467  (nee  Risso). 
Madeira,  Canary  Islands. 

4.  On  the  Identity  of  Solea  lutea  and  Solea  minuta. 

I  am  indebted  to  Professor  Doderlein  of  Palermo  for  fresh  speci- 
mens of  Solea  lutea  (Risso)  from  the  Mediterranean,  and  to  the 
Officers  of  the  Marine  Biological  Association  for  examples  of  8olea 
minuta  (Pamell)  obtained  by  them  in  Cowsand  Bay ;  and  am  unable 
to  discern  any  specific  differences  between  them. 


February  4,  1890. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.8.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  January  1890 : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  January  was  139,  of  which  89  were 
acquired  by  presentation,  4  by  exchange,  4 1  by  purchase,  and  5 
were  received  on  deposit.  The  total  number  of  departures  during 
the  same  period,  by  death  and  removals,  was  84. 


A  communication  was  read  from  Mr.  W.  K.  Parker,  F.R.S.,  con- 
taining a  memoir  on  the  Morphology  of  a  Reptilian  Bird  (Opistho- 
comue  eristatus),  of  which  the  following  is  an  abstract : — 

The  expression  **  Reptilian  bird  "  is,  I  believe,  one  of  my  own 
coining ;  it  occurs  frequently  in  my  early  papers.  For  the  bird  had 
long  been  to  me  a  transformed  and,  one  might  even  say,  ?^  glorified 
Reptile,  the  quasi-imago  of  the  reptile,  which  takes  the  place  of  an 
active  pupa^  the  fish  doing  duty,  in  the  present  economy  of  nature, 
as  the  larva.  Things  might  have  remained  in  this  state  and  all 
this  have  been  called  "  Parker's  poetry,"  but  very  opportunely  a 
severely  scientific  and  very  powerful  mind  found  time  to  take  up  this 
subject ;  for  Professor  Huxley,  in  his  masterly  paper  on  the  Classifi- 
cation of  Birds  (P.  Z.  S.  1867,  pp.  416-472),  put  true  Reptiles  and 
Birds  into  one  bundle,  and  called  this  bundle  of  life'*Sauropsida." 
Everyone  knows  that  that  is  one  of  the  largest  strides  in  the  progress 
of  modern  science,  yet  at  the  time  it  made  men  of  the  old  school 
"  lift  their  brows  "  and  wonder  what  would  be  the  next  move.  These 
men*' entered  not  in:"  the  old  wilderness  of  thought  was  enough  for 
them  ;  but  our  brave  leader  led  us  into  a  eood  land  and  a  large  one. 

No  man  of  this  generation  is  startled  at  the  term  *'  Reptilian  bird," 
although  everyone  must  wonder  how  the  slow,  cold-blooded,  scaly 
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beast  ever  became  transformed  into  the  quick,  bot-blooded,  featbered 
fowl,  tbe  joy  of  creation. 

Now  if  any  one  will  look  at  tbe  picture  I  bave  made  of  tbe  balf- 
ripe  embryo  of  tbe  Hoatzin,  be  will  see  that  wbicb  will  belp  him  to 
imagine  bow  the  Reptile  crept  out  of  bis  lowliness  and  became  that 
high  and  noble  creature — a  Bird. 

Of  course  the  wings  dominate  everything  else  in  tbe  organization 
of  tbe  bird ;  all  other  parts  most  be  correlated  to  these  metamorphosed 
paws.  That  wings  were  paws  we  see  in  this  Reptilian  bird»  and  the 
suppression  of  the  parts  of  a  five-fingered  band,  which  is  so  striking  a 
character  in  the  normal  wing  of  a  bird,  wherein  three  digits  only,  and 
these  strangely  mangled  and  fused,  are  all  that  remain  of  tbe  Rep- 
tilian fore-foot.  That  suppression  is  incomplete  in  Opiathocomus. 
In  tbe  half-ripe  chick  of  this  bird,  the  first  and  second  fingers  bave 
claws  as  large,  or  nearly  as  large,  as  those  of  tbe  toes ;  and  on  the 
third  finger,  which,  as  a  rule,  in  birds  has  only  one  phalanx,  instead 
of  four  (as  in  tbe  Reptiles),  I  found  in  one  of  the  embryos  a  definite 
claw,  such  as  I  have  shown  to  exist  in  Struthio  and  Wiea ;  I  have 
seen  this  in  no  other  bird  but  these  three.  There  is,  also,  what  1  bave 
found  in  many  birds,  a  rudiment  of  the  fourth  finger ;  this  is  a  *'  pha- 
lanx "  in  this  bird,  it  is  a  '*  metacarpal  "  in  the  chick  of  tbe  common 
fowl  and  in  tbe  Carinatse  generally. 

In  OpistTiocomus^  and  in  a  few  other  birds,  the  two  normal  proxi- 
mal carpals,  those  that  in  the  adult  bird  are  always  free  and  mobile, 
are,  for  a  few  days,  segmented  into  additional  elements.  Thus, 
taking  vrhat  I  find  in  this  and  other  birds,  the  bird's  wrist  may  bave 
all  tbe  carpals  seen  in  Amphibia  and  Reptiles.  I  am  familiar  with 
nine  carpals  in  the  wrist  of  birds,  although  normally  only  two  are 
permanently  distinct. 

If  these  facts  are  not  remarkable,  I  know  of  nothing  that  one  need 
wonder  at  and  admire  ;  they  cannot  he  made  into  poetry,  but  they 
are  not  prosaic.  Nor  are  there  wanting,  iu  this  bird,  as  in  others, 
signs  of  marginal  and  intercalary  digits  in  tbe  wing  of  the  embryo ; 
atavistic  remnants  or  vestiges  that  are  Reptilian  and  probably  Am- 

Ebibian  "  stigmata."  But  tbe  more  fused  proximal  structures  that 
elp  to  form  the  organ  of  flight  in  this  bird  are  as  remarkable  as 
the  free  distal  parts. 

This  bird,  which  I  take  to  be  an  archaic  Curassow,  an  unchanged 
**  waif"  of  the  family  from  which  the  Cracida  arose,  like  tbe 
TinamoD,  never  lost  its  sternal  keel ;'  the  Ratitcs  have  lost  it :  they 
are  overgrown,  degenerate  birds  that  were  once  on  the  right  road 
for  becoming  flying  fowl,  but  through  greediness  and  idleness  never 
reached  the  ^^  goal,"  went  back,  indeed,  and  lost  their  sternal  keel 
and  almost  lost  their  unexercised  wings. 

Now  tbe  Tinamou  has  lost  its  tail,  or  nearly  so  ;  tbe  Hoatsin  has 
kept  its  tail ;  tbe  former,  to  make  up  for  this,  has  a  huge  keel  in  his 
extremely  long  sternum,  whilst  tbe  Hoatzin  has  a  small  keel  on  a 
short  sternum. 

Both  of  these  birds  can  fly  a  little,  they  are  not  careful  to  culti- 
vate that  talent,  they  are  not  birds  of  *^  understanding."     Now  tbe 
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keel  of  the  steruura  in  OpUthoccmua  being  on  the  hinder  third  of  the 
bone,  the  leg  of  the  Y-shaped  merrythought  (or  furcula)  lies  close 
to  the  flat  under  surface  of  the  bone  and  is  strongly  strapped  to 
it.  I  showed,  long  ago,  that  the  leg  of  the  merrythought  is  de- 
veloped as  a  distinct  bone,  the  homologue  of  the  long  dagger- shaped 
interclavicle  of  the  Lizards  and  the  Monotrematous  Mammals. 
Whether  I  was  believed,  or  not,  by  those  who  had  not  worked  these 
parts  out,  did  not  signify  anything  to  me.  Here,  in  the  Hoatzin, 
this  median  bone  is  larger  than  in  any  other  bird,  and  is  more  Laeer^ 
tian  in  its  attachments,  as  my  figures  show. 

This  bird  has  a  "  supra-scapular  "  segment ;  that  is  an  Amphibian 
character. 

Its  hind  limbs  are  quite  normal,  they  are  similar  to  those  of  the 
Pigeon-footed  fowls  (Peristeropodes),  viz.  the  Cracid®  and  Megapo- 
didsB,  the  more  archaic  kinds  of  Gallinaceous  birds. 

The  vertebrae,  as  in  fowls,  the  Ratitee,  and  the  toothed  Hesperomis, 
are  cylindroidal  up  to  the  sacrum.  Afany  birds,  now  Hving,  have 
their  dorsal  vertebraB  "  opistliocoelous."  As  to  the  skull,  it  is  in  many 
respects  that  of  a  normal  Carinate  bird ;  but  the  palatal  bones  hare  a 
Struthious  simplicity^  and  the  basipterygoids,  which  are  aborted  in 
the  adult,  are  developed  in  the  embryo ;  they  articulate  with  the 
pterygoid  bones  at  their  hind  part^  just  as  in  the  Ratit®  and  the 
Tinamous ;  in  Gallinaceous  birds  this  articulation  is  at  t\\e  front 
third  of  the  pterygoids.  That  character,  alone,  is  diagnostic  as  to 
the  position  of  Opisthocomus  in  this  class ;  added  to  others,  nothing 
can  be  clearer  than  that  this  bird  is  one  of  a  nearly  extinct  type, 
and  that  its  nearest  living  relations  are  birds  of  an  old  sort ;  it  might 
be  called  a  **  Struthious  Curassow." 

Professor  Huxley,  in  his  second  paper  (P.  Z.  S.1868,  pp.  294-319), 
makes  this  single,  lonely  bird  the  representative  of  his  suborder 
•*  Heteromorphae  "  ;  an  equivalent  suborder,  the  •*  CoracomorphaB,** 
contains  more  than  six  thousand  living  species.  I  agree  with  him  in 
this  daring  classification. 

The  following  papers  were  read : — 

1.  Observations  on  Wolves,  Jackals^  Dogs,  and  Foxes.  By 
A.  D.  Bartlett,  Superintendent  of  the  Society^s 
Gardens. 

[Received  December  6,  1889.] 

Wolves,  jackals,  dogs,  and  foxes  are  found  spread  nearly  all  over 
the  world.  So  much  has  been  written  and  published  on  these 
animals  that  at  the  first  sight  it  would  appear  that  little  can  be 
added  to  the  knowledge  we  already  possess.  It  is,  however,  agreed 
by  all  writers  who  are  entitled  worthy  of  notice,  that  all  the  varieties 
of  domestic  dogs  have  descended  from  wolves  and  jackals,  or  from 
the  admixture  of  animals  of  these  kinds,  as  no  other  animals  are 
known  to  which  we  can  in  any  reasonable  way  ascribe  their  origin. 
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I  may,  however,  from  the  opportunities  I  have  had  of  ohserving 
8o  many  living  examples  of  the  above-named  animals,  be  able  to 
offer  a  few  remarks  on  the  subject. 

In  the  first  place,  I  find  that  .Wolves  differ  greatly  amongst  them- 
selves  in  size,  colour,  and  markings.  Wolves  from  the  Arctic  regions 
are  larger,  lighter  in  colour,  and  have  much  longer  and  thicker 
coats  than  those  which  inhabit  milder  climates.  Some  of  these 
varieties  from  different  parts  of  the  world  have  been  considered  as 
distinct  species,  without,  in  my  opinion,  sufficient  characters  to  mark 
their  distinctness. 

With  reference  to  the  Jackals,  they  are  more  easily  distinguished, 
and  several  well-marked  species  are  readily  known  and  recognized. 

The  extraordinary  and  wonderful  number  of  well-marked  breeds 
of  the  domestic  dog  and  their  variations  of  size,  form,  and  colour, 
render  any  attempt  to  account  for  their  origin  a  task  of  some  diffi- 
culty ;  but  as  many  wild  dogs  appear  to  be  descendants  of  domestic 
dogs,  it  is  necessary  to  endeavour  to  account  for  the  origin  of  the 
domestic  race.  There  can  be  no  doubt,  for  example,  that  the  Esqui- 
maux dogs  are  reclaimed  or  domesticated  wolves. 

All  wolves,  if  taken  young  and  reared  by  man,  are  tame,  playful, 
and  exhibit  a  fondness  for  those  who  feed  and  attend  to  them.  The 
same  may  be  said  of  all  the  species  of  jackals.  This  being  so,  it  is 
highly  probable  that  both  wolves  and  jackals  were  for  many  ages 
found  in  the  company  of  man,  and  that  owing  to  this  association  the 
different  species  of  these  animals  may  have  bred  together  and  become 
mixed. 

A  mixed  breed  would  at  once  develop  a  new  variety.  A  variety  once 
commenced  would  in  all  probability,  in  a  few  generations,  undergo  many 
changes,  especially  if  any  well-marked  variety  should  occur.  Nothing 
would  be  more  natural  than  to  suppose  that  the  owners  of  this  variety 
would  endeavour  to  increase  its  number,  especially  if  it  was  found  to 
possess  useful  qualities. 

The  fashion  of  hunting  led  in  all  probability  to  the  separation  of 
domestic  dogs  into  two  well-known  breeds,  viz.  those  that  hunt  by 
sight,  as  distinguished  from  those  that  hunt  by  scent ;  for  there  can 
be  no  doubt  that  at  a  very  early  period  dogs  were  used  in  the  chase 
of  wild  animals.  There  are  plenty  of  ancient  monuments  on  which 
there  is  unmistakable  evidence  of  this  fact.  The  usefulness  of  dogs 
being  establbhed  at  a  very  early  period  would  naturally  lead  to  great 
care  being  bestowed  upon  them,  and  doubtless  to  the  breeding  of 
them  in  a  domestic  state.  This  would  lead  to  the  production  of  the 
many  breeds  and  varieties  that  have  been  developed,  and  thus 
varieties  may  have  been  perpetuated  by  the  mixing  and  crossing  of 
breeds  originally  obtained  from  distinct  wild  animals. 

I  have  found  no  difficulty  in  crossing  wolves  and  jackals  with  do- 
mestic dogs,  when  suitably  matched.  It  is  a  well-known  fact  that 
the  Esquimaux  frequently  allows  his  dogs  to  breed  with  wolves,  in 
order  to  keep  up  the  strength,  the  power  of  endurance,  and  the 
courage  of  the  race.  But  as  regards  foxes,  so  far  as  my  experience 
goes,  I  have  never  met  with  a  well-authenticated  instance  of  a  hybrid 
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between  a  fox  and  a  dog,  notwithstanding  oumerons  specimens  of 
supposed  hybrids  of  this  sort  which  from  time  to  time  have  been 
brought  to  my  notice.  The  habits  of  wolves  and  jackals  are  so  much 
alike  that  I  am  unable  to  point  out  any  marked  differences  between 
them. 

Domestic  dogs  exhibit  many  of  the  habits  of  wolyes  and  jackals, 
such  as  the  scratching  up  of  earth  with  the  front  feet,  and  the 
pushing  back  of  it  with  the  hind  feet,  in  order  to  coyer  up  the  drop- 
pings. Again,  when  about  to  rest,  the  turning  round  two  or  three 
times  with  the  object  of  forming  a  hole  in  which  to  rest  may  be 
noticed  in  pet  dogs  about  to  lie  down  upon  the  hearth-rug,  a  habit 
evidently  acquired  by  inheritance  from  their  wild  ancestors. 

The  whining,  growling,  and  howling  of  wolves,  jackals,  and  dogs 
are  so  much  alike  as  to  be  indistinguishable  ;  but  the  barking  of  dogs 
is  undoubtedly  an  acquired  habit,  and  doubtless  due  to  domestica- 
tion. 

Wolves  and  jackals  in  a  wild  state  never  bark,  nor  do  Esquimaux 
dogs  nor  Dingos,  but  if  kept  associated  with  barking  dogs,  these  and 
other  wild  dogs  in  many  instances  acquire  the  habit  of  barking. 

A  well-known  instance  of  this  occurred  under  my  notice.  A  wild 
Antarctic  Wolf,  after  a  few  months,  hearing  the  barking  of  dogs  in  the 
immediate  neighbourhood,  began  to  bark,  and  succeeded  admirably. 
The  same  thing  has  happened  to  my  knowledge  in  the  case  of  pure- 
bred Esquimaux  dogs  and  Dingos.  This  reminds  me  of  a  similar 
instance  of  the  development  of  the  voice  by  domestication.  There 
can  be  no  doubt  that  the  origin  of  our  domestic  fowls  must  be  attri- 
buted to  the  wild  Jungle-fowls  of  Asia,  but  none  of  the  known  wild 
species  are  ever  heard  to  utter  the  fine  loud  crow  of  our  domestic 
cock. 

The  different  breeds  of  dogs  do  not  present  greater  difficulties  in 
accounting  for  them  than  are  offered  by  the  different  breeds  of 
domestic  pigeons  and  the  extraordinary  varieties  of  domestic  poultry. 
Individual  differences  are  observable  in  all  living  animals.  The 
members  of  a  family,  the  produce  of  the  same  parents,  reared,  treated, 
and  fed  on  the  same  spot  with  the  same  surroundings,  are  frequently 
found  to  differ  to  such  an  extent  in  appearance,  temper,  and  dispo- 
sition, as  to  lead  observers  to  doubt  their  uniform  origin.  It  is 
probable  that  in  this  way  varieties  spring  up  and  form  distinct  races. 
In  conclusion  I  may  call  attention  to  the  fact  that  wolves,  jackals, 
and  wild  dogs  hsTe  a  great  aversion  to  go  into  the  water.  I  have 
been  informed  upon  good  authority  that  the  Eskimos,  at  times  that 
they  do  not  require  to  use  their  dogs,  in  order  to  prevent  their  being 
troublesome  by  entering  the  huts,  convey  them  to  an  island,  and  there 
land  and  keep  them,  and  that  in  such  cases,  although  the  dogs  are 
sometimes  half-starved,  they  never  venture  into  the  water.  It  there- 
fore appears  to  me  that  during  the  domestication  of  the  dog,  by 
careful  selection,  breeding,  and  training,  certain  breeds  have  developed 
an  aquatic  habit  that  may  be  regarded  as  entirely  foreign  to  its 
original  wild  ancestors.  In  fact  the  dog  appears  to  me  the  most 
perfectly  domesticated  of  all  animals. 
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2.  A  Synopsis  of  the  Genera  of  the  Family  Soricida. 
By  G.  E.  DoBsoN,  M.A.,  F.R.S. 

[BeoeiTod  Deoember  21, 1889.] 

The  following  synopsis  of  the  genera  of  the  family  Sorietda  has  heen 
based  on  a  yery  careful  examination  of  a  great  number  of  specimens 
representing  nearly  all  the  known  species,  and  differs  from  preceding 
synopses  and  classifications  not  only  in  the  number  and  mode  of 
arrangement  of  the  genera,  but  also  in  many  of  the  characters  used 
for  their  discrimination  ^  In  such  a  very  compact  family  it  is 
extremely  difficult  to  obtain  characters  sufficiently  salient  to  distin- 
guish the  genera  when  presented  in  synoptical  form,  and  I  am  well 
aware  that  the  discovery  of  new  species  may  render  changes 
inevitable  in  the  definition  of  some  of  the  genera  as  given  below. 
While  certain  species,  snch  as  Sorex  vulgaris  and  Blarina  bremcauda, 
are  easily  relegated  to  their  respective  genera,  this  is  not  so  readily 
effected  with  other  species  in  which  many  of  what  appear  to  be 
the  most  important  generic  characters  are  either  feebly  developed 
or  are  altogether  absent.  So  closely,  indeed,  are  the  species  allied, 
all  possessing  the  same  number  and  character  of  mandibular  teeth 
(Myoaorex  varius^  in  which  there  is  a  seventh  pair  of  rudimentary 
lower  teeth,  can  scarcely  be  considered  an  exception),  that  it  is  pro- 
bable that  the  only  reaUy  natural  division  of  the  Shrews  is  into  two 
sections,  one  including  the  white-toothed  and  the  other  the  red- 
toothed  species. 

I.  Teeth  ped-tipped Subfamily  SORTOIN^. 

a.  Tail  olotbrawith  equal  or  Bubequal  sized  hairs;   glans 

oenit  eylindroid  or  tapering.   (  Terrestrial,  rarely  aquatic.) 

a'.  Opeobe  of  male  or  female  generative  organs  separated 

from  me  anal  orifice. 
a",  Ear-concb  well  developed ;  tail  long. 

Dent.  !:±:i!iB?^i^!i^i±I?=  32  teeth Soebx. 


^  Moet  of  the  synopses  and  classifications  of  the  genera  were  based  upon  the 
dental  formule  of  wnioh  a  rieumS  is  given  in  Brandt's  well-known  papers  on 
the  dentition  of  the  Shrews  (Bullet.  Soc.  Imp.  Nat  Mosoou,  t  xli.  2^  part. 

gp.  76-95,  1868,  t  xliii.  2«  part.  pp.  1-40,  1871).  Since  the  appearance  of 
randt's  work  A.  Milne-Edwards  published  in  1872  (Becherohes  pour  serrir  k 
I'Hiflt.  Nat.  des  Mammifdres,  p.  259)  a  synopsis  of  the  genera  of  tins  family,  by 
hr  the  most  noticeable  of  the  classifications  which  had  jet  appeared.  This 
daasification  was  adonted  by  me  in  the  article  **  Mammalia/'  Encyclop.  Britan- 
nica,  9th  edition,  1882. 

'  Brandt  (/.  e.)  has  clearly  shown  that  the  position  of  the  premaxillarr 
suture  in  Sorex  vulgaris  and  in  8.  minutus  is  between  the  third  and  fourth 
unieuspidate  teeth,  and  that  therefore  there  are  4  upper  incisors  on  each 
side  in  these  species,  one  more  than  in  any  other  Bpecies  of  pUoental 
mammal  not  beloninng  to  this  family  and  to  be  met  with  among  existing 
iw^mmiilA  in  the  Maraupiaiia  only. 

'  As  the  anterior  maxillary  tooth  is  neither  functionally  nor  morphologically 
a  canine  in  any  species  of  this  family,  I  have  not  designated  it  as  such  in  the 
dental  formula,  but  have  included  it  in  the  number  of  the  premolars. 

Proc.  Zool.  Soc— 1890,  No.  IV.  4 
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b',  Openine  of  male  or  female  generatire  organs  forming 
with  the  anal  orifice  a  shallow  cloaca. 
b".  Ear-conch  well  dereloped;  tail  long ;  the  fourth  upper 
incisor  larger  than  the  anterior  maxillary  tooth. 

Dent.  '•±:^'-P°^  ^IZ^  ""-^  =30.  rarely  32  teeth ...  Sobicflus", 
c".  Ear-conch   truncated   above ;    tail  short ;    the  fourth  myin. 

upper  incisor  rudimentary  or  absent. 

Dent  ''  ^-^ ""'  '^reJ?'"' "'  ^"^  =^  ^^  ^  ^^^ Blabina,  Gray. 

d".  Ear-conch  well  developed  ;  tail  moderate ;  first  upper 
incisior  as  in  Blurina,  without  internal  tAlon. 

Dent.  iL^=^P™'2z?LEii=?=32  teeth  Notiosoesx, 

b.  Tail  with  an  inferior  fringe  of  long  hairs ;  glans  penis     \^^°S')  -oaira. 
broad  with  lateral  processes.    (Aquatic.) 
b'.  Opening  of  male  or  female  generative  organs  enclosed 
within  the  same  integumentary  ring  as  the  anal  orifice. 
6".  Ear-conch  small  but  perfect ;  tail  long. 

Dent.  ^J=iiP?-^^-^"^J::::^=  30  teeth Ceossopus, 

"'*^*"*  Wagler. 

II.  Teeth  white Subfamily  CROCIDURIN^. 

0.  Tail  without  inferior  fringe  of  long  hairs;  glans  penis 

cylindroid,  tapering.    {Terrestrial.) 
a'.  Male  or  female  generative  organs  opening  dose  to  the 
anal  orifice  but  distinct  from  it,  not  forming  a  shallow 
cloaca  as  in  Crocidura, 
a".  Ear-conch  well  developed ;  tail  long,  clothed  with  equal 
or  subequal  hairs. 

Dent.  *i^=^P"tir^"-^=  30or32teeth  Myosorbx, 

mand.  6—6  or  7— 7  ^  (Irttw 

b'.  Opening  of  the  male  or  female  generative  organs  forming  u^ray. 

with  the  anal  orifice  a  shallow  cloaca. 
b".  Ear-conch  well  developed  ;  tail  long,  clothed  with  long 
and  short  hairs  intermixed. 

Dent.  iii=?LP°»-3-^^'2--2.m.^-3^  28  or  30  teeth OBoaouRA, 

numa.  o— ♦»  AJlTaiTlAv 

e".  Ear-conch  well  developed;  tail  moderate ;  soles  of  the  wagier. 

feet  hairy. 
Dent  L2=1.P»- 2-2,^.1^3=  26  teeth Diplomesodoh. 

mana.  »— 0  "Rwirtrft 

d".  Ear-conch  very  short;  tail  rudimentary;  soles  of  the  feet  ^jnuias. 

naked. 

P^^  i  2-2.  pm.  2-2rJ^:irr:!^  26  teeth Ancrosormx. 

b.  Tail  with  an  inferior  fringe  of  long  hairs ;   glans  penis      ^'  -a'«J*---n«w. 
broad  with  lateral  processes.    (AquaHo.) 
b'.  Male  or  female  generative  organs  opening  within   the 
same  integumentary  ring  as  the  anal  orifice. 
6".  Ear-conch  perfect  but  small ;  plantar  callosities  simple. 

Dent  -^^=^J^^ie"^^=  ^  *®^*^^ Ohimarrogalb. 

e".  Ear-conch  not  developed;  plantar  callosities  forming  Anderson, 

adhesive  pads. 

Dent  ^^^=^ri;/l?;«'^^-^=  28  teeth Nectogali, 

"^^•^  A.Mil..Edw. 

An  examination  of  the  arrangement  and  characters  of  the  genera 
as  given  above  shows  that  a  certain  parallelism  exists  between  the 

^  I  have  found  two  minute  maxillary  teeth  between  the  last  incisor  and  the 
last  premolar  in  8.  quadraiicauda,  A.  MiL-Edw.,  in  which  also  the  anterior 
manaibular  tooth  has  three  notches ;  but  in  all  other  respects  this  species  is  and 
must  be  considered  a  true  Sorictdus. 
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genera  of  the  two  subfamilies.  Thus  Sorex  is  represented  among 
the  white-toothed  Shrews  by  Myoiorex,  Blarina  by  Anurosorex, 
and  Crossopus  by  Chimarrogale  and  Nectogah,  It  would  seem  as  if, 
after  the  red-toothed  Shrews  diverged  from  the  white-toothed,  deve- 
lopment had  proceeded  on  somewhat  similar  lines  in  the  descendants 
of  both  according  to  similarity  of  environment  and  modes  of  life. 

To  M.  Milne-Ed wards's  list  I  have  added  four  genera,  Sorictdua  *, 
Notiasorex,  Myosorea^,  and  Chimarrogale ',  and  omitted  one,  Nech- 
sorex  *,  from  it.  I  had  long  suspected  the  validity  of  the  last-named 
genus,  founded  for  the  reception  of  Sorex  navigator,  Baird,  and 
examination  of  a  well-preserved  specimen  of  a  Water-Shrew  lately 
described'  by  me  under  the  name  o(  Sorex  hydrodromus,  convinced  me 
that  these  species'  must  be  merged  in  Sorex,  of  which  they  cannot  even 
be  considered  as  representing  a  subgenus.  S.  hydrodromua,  although 
evidently  aquatic  like  Crossopus  fodiens,  the  fringes  of  the  manus 
and  pes  being  even  better  developed  than  in  that  species,  agrees  in 
all  other  generic  characters  with  those  of  the  genus  Sorex  as  defined 
in  the  synopsis  above ;  but  while  agreeing  with  Sorex  palustris  from 
the  adjoining  continent  of  America  in  eitemal  characters,  it  differs 
from  it  in  the  proportions  of  its  teeth,  resembling  in  this  respect 
the  section  of  which  S,  tmlgaris  is  typical,  while  S.  palustris  agrees 
with  those  represented  by  S,  vagans.  No  better  proof  could  be 
afforded  of  the  uselessness  of  retaining  Neosorex  as  a  distinct  genus 
for  the  American  species  characterized  by  the  possession  of  swimming- 
fringes  in  the  digits,  while  the  tail  is  simple  as  in  Sorex,  These 
species  are  in  fact  aquatic  forms  of  the  genus  Sorex, 

As  I  have  omitted  Neosorex  so  I  am  compelled  to  omit  Atophyrax, 
although  the  distinguishing  marks  of  that  genus  have  been  so  well 
and  clearly  described  by  its  fouuder.  Dr.  Merriam,  through  whose 
kindness  I  have  been  enabled  to  examine  the  type.  A,  bendirii  ^.  This 
species  is,  as  noted  by  its  discoverer,  an  iohabitant  of  marshy  land, 
and  appears  to  me  to  present  many  characters  intermediate  between 
Sorex  palustris  and  the  terrestrial  species  of  the  genus,  differing 
from  the  former  in  the  absence  of  well-defined  fringes  to  the  digits, 
but  agreeing  with  it  closely  in  dentition,  in  the  large  size  of  the  infra- 
orbital foramen,  and  in  the  remarkable  shortness  of  the  angular 
process  of  the  mandible.  In  fact  there  are  no  leading  characters 
which  would  enable  me  to  define  the  genus,  were  I  inclined  to  admit 
it  in  my  synopsis. 

>  See  the  writer's  paper  "  On  the  Genus  Myosorex,*'  in  P.  Z.  S.  1887,  p.  675. 
^  Blyth,  Jonrn.  Asiat.  Soc.  Beng.  1855,  xxiv.  p.  36. 

•  This  geniis  was  defined  by  ijiderson  (Ann.  &  Mag.  Nat.  Hist.  vol.  xvi. 
1875,  p.  252),  subsequently  to  the  appearance  of  A.  Milne-Ed  wards's  synopsis. 

^  iieoaorex^  Baird,  Maminals  of  North  America  (Reports  of  Explorations  and 
Surreys  for  a  Route  from  the  Mississippi  to  the  Pacinc  Ocean,  toJ.  vii.  1857). 
»  Annals  &  Mag.  Nat  Hist.,  Not.  1889,  p.  374. 

•  From  comparison  of  the  types  of  Sorex  palustris  and  8.  navigator  I  am 
much  inclined  to  doubt  the  distinctness  of  the  latter  species. 

^  Trans.  Linnean  Society  of  New  York,  toI.  ii.  1884,  pp.  217-225. 
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8.  Observations  upon  an  American  Species  of  Peric/uBta, 
and  upon  some  other  Members  of  the  Genus.  By  Frank 
E.  Bbddard^  M.A.,  PrDsector  to  the  Society. 

[BeoeiTed  Deoetuber  23, 1889.] 
(Plates  IV.  &  V.) 

Some  weeks  since  Mr.  C.  Bartlett  brought  me  two  living  earth- 
worms, which  he  had  found  in  earth  surrounding  the  roots  of  an 
orchid,  received  from  South  America.  One  of  these  was  a  very 
small  example  of  a  Lumbricus,  which  I  have  not  yet  identified ;  the 
other  was  a  Perichata,  which  is  illustrated  in  the  accompanying 
coloured  sketch  (Plate  IV.  fig.  1).  There  are  so  very  few  coloured 
figures  extant  of  foreign  earthworms^  that  I  have  considered  it 
desirable  to  put  ou  record  the  coloration  of  this  species,  which 
appears  to  be  P.  indica.  The  worm  is  remarkable  for  its  extreme 
activity,  as  has  been  already  noted  by  Baird  (1)  and  by  Perrier  (18) 
in  other  species  of  Perich€Bta,  studied  in  the  living  condition. 
Another  curious  characteristic  of  the  worm  is  its  method  of  pro- 
gression ;  many  OligochsBta  seem  to  make  use  of  the  mouth  in 
locomotion,  attaching  themselves  firmly  by  it,  while  the  following 
segments  are  moved  forwards ;  in  the  present  species  a  comiiderable 
portion  (7  the  whole  )  of  the  buccal  cavity  is  everted  whenever  the 
animal  moves,  so  that  the  head  has  a  remarkably  leech-like  aspect. 
I  have  attempted  to  illustrate  the  appearance  of  the  anterior  end  of 
the  body  during  locomotion  in  the  accompanying  drawings  (Plate  IV. 
figs.  2, 3).  I  never  observed  the  worm  in  motion  without  this  alternate 
eversion  and  inversion  of  the  buccal  cavity. 

As  will  be  seen,  the  colour  of  the  worm  is  a  rich  brown,  somewhat 
darker  upon  the  clitellum,  with  a  whitish  line  in  the  middle  of  each 
segment.  The  colour  appears  to  be  caused  by  at  least  two  distinct 
pigments ;  one  or  more  of  these  is  dissolved  out  by  alcohol,  leanng 
the  worm  colourless,  except  for  a  dark  bluish-brown  area  along  the 
back  (which  resists  the  action  of  the  spirit),  and  is  recognizable  in 
sections  as  black  granules  lying  in  the  epidermis  and  in  the  circular 
muscular  layer.  I  lay  particular  stress  upon  this  fact,  for  the  reason 
that  in  other  specimens  of  P.  indica  (see  no.  5),  which  I  received 
from  New  Caledonia  and  which  were  sent  to  me  in  alcohol,  the 
brown  coloration  and  the  whitish  line  in  the  middle  of  each  segment 
are  preserved.  It  is  interesting  to  find  that  P,  indica,  which  has 
been  already  recorded  from  the  East  Indies  and  from  New  Caledonia, 
occurs  also  in  South  America.  There  are  not  many  species  which 
have  so  wide  a  distribution ;  P.  ajfinis,  P.  houlleti,'  and  Uroch^eta 
eoreihmrui,  however,  are  forms  which  inhabit  the  tropics  of  both  the 

'  The  only  coloured  figures  known  to  me  (taken  from  life)  are  several 
of  Perichmta  and  Ifypoymm  by  Sohmarda  (20).  and  of  Microck^a  rappii  in  a 
paper  by  myself  upon  the  anatomy  uf  this  worm  (3) ;  Scbmarda's  figures  lose 
some  of  their  value  fVom  the  fact  that  they  are  not  accompanied  by  any  descrip- 
tion of  the  internal  characters,  and  cannot,  therefore,  be  easily  identified. 
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Old  and  New  World,  while  Eudrilus  has  been  recorded  from  Sonth 
America  and  the  West  Indies  and  from  New  Caledonia,  and  it  also 
occurs  in  New  Zealand. 

I  take  this  opportunity  to  put  together  a  few  notes  upon  other 
species  of  Peric/ueta. 

Proposed  SubdivUions  of  the  Genus  Ferichseta,  Schmarda, 

The  genus  was  instituted  by  Schmarda  (20),  who,  however,  only 
directed  attention  to  the  numerous  setse  forming  a  row  round  the 
middle  of  each  segment,  and  to  the  form  of  these  setse.  Vaillant 
(22)  subsequently  described  the  internal  anatomy  of  PerichtBta^  and 
pointed  out  the  important  differences  which  distinguish  the  type 
from  lAtmbricus,  In  the  next  year  Baird  (1)  called  attention  to  the 
identity  of  this  genus  with  Megascolex,  which  was  described  by 
Templetou  (21)  twenty  years  before  the  publication  of  Schmarda's 
work.  The  reason  which,  apparently,  caused  these  two  genera  to  be 
regarded  as  distinct  was  a  misunderstanding  of  Templetou' s  original 
description.  I  have  directed  attention  myself  (2)  to  the  fact  that 
both  Schmarda  and  Vaillant  misquoted  Templeton's  original  descrip- 
tion, making  him  responsible  for  the  statement  that  setae  are  only 
present  on  the  dorsal  surface  of  the  body  of  Megascolex ;  Templeton 
himself  defined  the  species  as  haying  **  each  ring  in  the  middle  of  its 
length  dilated  into  a  ridge,  which  carries  on  it,  except  in  the  mesial 
line  of  the  back,  minute  conical  mamillae,  100  in  number,  each  sur- 
mounted with  a  minute  bristle."  These  inaccuracies  on  the  part  of 
Schmarda  and  of  Vaillant  have  been  also  pointed  out  by  Horst  in  a 
paper  published  (15)  about  the  same  time  as  my  own. 

Perrier,  in  his  most  important  paper  (18)  upon  the  anatomy 
of  Earthworms,  retains,  in  spite  of  Baird,  Schmarda's  name  of 
Perichata;  but  the  value  of  his  opinion  in  the  matter  is  greatly 
discounted  by  the  fact  that,  like  his  predecessors,  he  entirely  mis- 
understood and  misquoted  Templeton's  description  of  Megascolex 
C€eruleus,  probably  taking  his  information  from  Schmarda,  Vaillant, 
or  Grube. 

The  synonymy  of  the  genus  was,  I  regret  to  say,  somewhat  con- 
fused by  my  own  paper  (2)  upon  a  large  Ceylon  worm,  which  I 
described  under  the  name  of  *' Pleuroch^eta  moseleyi*^  I  was  led 
to  describe  this  form,  which  I  afterwards  (4)  recognized  as  iden- 
tical with  Templeton's  Megascolex  caruleus,  as  belonging  to  a 
new  genus,  on  account  of  the  inaccuracy  and  incompleteness  of 
Teropleton's  description.  In  a  subsequent  paper  (8),  dealing  partly 
with  the  nomenclature  of  the  genus,  I  proposed  to  retain  the  name 
Megascolex  for  'Uhose  worms  which  are  characterized  by  (l)the 
presence  of  a  continuous  ring  of  setae  upon  the  segments  of  the  body, 

(2)  the  possession  of  a  ditellum  occupying  segments  14-16  inclusive, 

(3)  the  position  of  the  two  male  generative   apertures  upon   the 

eighteenth  segment  behind  the  clitellum ;  while  the  name 

PerichiBta  might  be  applied  to  certain  other  forms  which  present  a 
fundamental  resemblance  to  the  above-mentioned  groups,  but  differ 


54  MR.  F.  E.  BEDDARD  ON  [Feb.  4, 

in  one  or  both  of  the  following  characters : — (1)  in  the  ring  of  setae 
upon  each  segment  being  discontinuous  at  one  or  more  points  ;  (2) 
in  the  clitellum  occupying  more  or  fewer  segments  of  the  body  than 
three." 

Rosa  has  lately  pointed  out  (24)  that  my  distinctions  are  valid, 
but  that  the  names  should  be  reversed.  I  am  now  quite  prepared 
to  agree  with  him  ;  at  the  time  when  I  wrote  I  was  inclined  to  con- 
sider that  Templeton's  Megaacolex  was  identical  with  Perichata, 
even  to  the  extent  of  having  a  continuous  circle  of  setae  in  each  seg- 
ment, inasmuch  as  Baird  (1),  who  had  examined  the  type  in  the 
British  Museum,  stated  that  he  could  find  no  difference  between  it 
and  Periehceta,  Taking  for  granted  the  accuracy  of  Baird's  obser- 
vations, it  appeared  to  me  necessary  to  use  the  name  Megcucolex  for 
the  worms  which  Schmarda  termed  Perichieta ;  strictly  speaking  I 
should  have  allowed  the  name  Periehata  to  drop,  but  it  was  pro- 
posed to  retain  it  for  perieh€etous  worms  with  a  dorsal  and  ventral 
interrupted  line  &c. 

'When  I  discovered  (4)  that  my  Heurochieta  was  identical  with 
Templeton's  Megaacolex  earuleusy  it  seemed  necessary  to  restrict 
the  generic  name  to  that  form,  and  to  group  all  the  other  known 
periehatous  forms  under  the  genus  Perichceta ;  it  will  be  seen  that 
the  definition  of  Perichaia  appended  to  that  paper  includes  such 
forms  as  P.  armata^  though  I  omitted  to  state  m  so  many  words 
that  it  was  proposed  to  drop  the  generic  di^indt^n'  between  Mega- 
9colex  affinis  and  Pericheeta  armata^  since  the  differences  between 
Megaacolex  caruleus  and  any  other  perichsetous  worm  are  rather 
more  important  than  those  which  differentiate  the  latter  species 
among  themselves. 

Rosa  (24)  has,  as  already  stated,  proposed  to  divide  Megaacolex 
from  Perichata  by  the  distribution  of  the  setae  and  the  presence  or 
absence  of  intestinal  caeca ;  the  genera  are  thus  defined  by  him : — 

Megascolex.  Line  of  setae  interrupted  ;  no  intestinal  caeca. 
PerichiBta,  Line  of  setae  continuous ;  intestinal  caeca  present. 

Fletcher  (17»  in.)  has  proposed  a  similar  division,  but  also  (17,  ii.) 
has  pointed  out  that  in  the  typical  Periehafa,  with  continuous  row 
of  setae  and  c8(h»,  the  gizzard  is  situated  further  back  than  in  Mega- 
acolex and  occupies  two  segments,  the  mesentery  between  them, 
having  vanished'. 

This  distinction,  although  it  applies  to  so  large  a  number  of 
species,  falls  to  the  ground  before  the  Indian  species  described  by 
Prof.  Bourne*;  Perichata  hulikalenaia  (Bourne,  11.  p.  668)  has 
dorsal  and  ventral  gaps,  but  possesses  intestinal  caeca  in  the  usual 
position. 

*  I  had  previously  directed  (6)  attention  to  this  difference  between  certain 
species  of  Perichata,  though  mistaken  in  supposing  that  in  P.  newcomhei  the 
gizzard  occupied  three  segments ;  I  ha^e  since  convinced  myself  the  giziard  is 
really  in  segment  6 ;  in  any  case  this  species  does  not  fit  in  very  accurately  with 
the  proposed  subdivision  of  Perichata. 

'  This  paper  was  orerlooked  by  Rosa,  as  he  mentions  in  a  postscript  (24- 
P.li). 
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If  Rosa's  definition  of  the  two  genera  be  slightly  altered,  it  will 
be  possible  to  arrange  most  of  the  species  of  *'  Perichaia**  as 
follows : — 

Megascolex.  Line  of  setae  interrupted;    clitellum  occupying 

more  than  three  segments. 
PsRiCBiETA.  Line  of  setse  continuous;  clitellum  consisting   of 

three  segments  only. 

There  are,  however,  other  species  which  present  more  important 
differences  among  themselves  than  those  above  mentioned.  Prof. 
Bourne  (11)  calls  attention  to  the  fact  that  there  are  anatomical 
differences,  to  which  considerable  weight  must  be  attached,  between 
several  of  the  forms  described  by  him. 

Periehceta  novte  zelandi€B  (Beddard,  7)  differs  from  all  other 
species  in  the  following  combination  of  characters : — No  dorsal  pores ; 
nephridia  paired ;  atria  tubular. 

P.  hakeri  and  P,  barrontnsis  of  Fletcher  agree  in  their  nephridia 
and  atria,  but  haye  dorsal  pores. 

A  number  of  species  described  by  Fletcher  (17),  viz.  P.  atte- 
nuata,  P,  enormia,  and  P.  coxii^  agree  to  differ  from  others  in  the 
▼ery  remarkable  fact  that  the  setse  in  the  anterior  segments  are  eight 
in  number  to  each  segment,  increasing  in  the  posterior  segments  to 
20-30. 

In  both  these  cases  the  different  geographical  area  occupied  by 
the  species  is,  perhaps,  a  further  argument  in  favour  of  separating 
them. 

Then  Periehceta  atuarti  has  four  pairs  of  atria,  as  in  Acanthodrilue ; 
they  open  on  to  the  same  segments  as  in  that  genus,  and  appear  to 
be  similar  in  structure;  the  diverticula  of  the  spermatheca  also 
appear,  from  Bourne* s  description  (11.  p.  667),  to  be  more  like  those 
of  Aeanihodrilu9  than  of  most  PericTuBta.  P.  ceylonica  (Beddard, 
9)  has  two  distinct  pairs  of  atria,  but  they  open  both  of  them  on  to 
the  same  segment,  the  18th;  at  present  I  am  not  inclined  either 
definitely  to  unite  this  form,  generically,  with  P.  etuarti,  or  defi- 
nitely to  separate  it ;  further  information  as  to  its  structure  is  first 
needed. 

If  these  various  types  be  accepted  by  zoologists  as  of  generic  value, 
it  must  still  be  admitted  that  they  cut  off  very  small  corners  from  the 
mass  of  species  (about  sixty  in  number)  of  which  the  family  con- 
sists. At  present,  however,  it  does  not  seem  essy  to  make  any  further 
alterations,  and  I  am  not  satisfied  that  Megascolex  has  the  same 
value,  as  a  generic  type,  that  Aporoehata  has. 

The  following  is  a  definition  of  the  family  PerichaDtidse  and  its 
various  genera  as  advocated  in  this  paper. 

Fam.  PERiCHiBTiDiB,  Clans. 

Earthworms  with  a  continuous  circle  of  numerous  setae  round  all 
the  segments  of  the  body  (with  the  occasional  exception  of  a  few  of 
the  most  anterior);   clitellum  commencing  with  the  thirteenth  or 
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fourteenth,  and  extending  over  three  to  six  segments.  Gizsard 
always  present  and  single ;  intestines  frequently  provided  with  a  pair 
of  conical  caeca.  Nephridia  generally  diffuse.  Spennathecse  nearly 
always^  famished  with  one  or  more  diverticula;  atria  (prostates) 
always  present,  and  sometimes  penial  setse. 

(1)  Genus  PsRiCHiBTA,  Schmarda. 

SetsB  numerous,  and  forming  a  continuous  or  nearly  continuous 
row  round  all  the  segments  of  the  body  '.  Nephridia  diffuse,  with 
many  external  pores  in  each  segment.  Atria  (prostates)  branched 
and  lobate.  Dorsal  pores  present  (7  always).  Penial  set»  some- 
times present. 

Distribution,  World-wide,  especially  tropics  of  Old  World  and 
Australia. 

1 .  PsRiCHiETA  (Beddard). — Line  of  setse  continuous ; 
clltellum  consisting  of  3  segments  only  (14-16).  One  or 
more  pairs  of  intestinal  cseca.  Gizzard  posterior  to  7th 
segment,  occupying  2  segments,  the  septum  between  which 
has  disappeared. 
Subg.  2.  Meoascolex*  (Beddard). — Line  of  setse  interrupted ; 
cUtellum  occupying  more  than  3  segments.  Caeca  generally 
absent.  Gizzard  usually  situated  in,  or  in  front  of,  segment 
7 ;  occupying  only  one  segment. 

(2)  Genus  Perionyx,  Perrier. 

Setae  forming  a  continuous  row  round  each  segment ;  generative 
pores  closely  approximated  in  middle  ventral  line ;  atria  (prostates) 
lobate ;  nephridia  paired  ;  dorsal  pores  present. 

Distribution,  India  and  Burmab. 

(3)  Genus  Diporochjbta,  gen.  uov. 

Setae  forming  a  continuous  row  round  each  segment;  atria 
tubular ;  nephridia  paired. 

(For  P.  novie  zelanduE  and  perhaps  P.  bakeri.) 
Distribution.  Australia  and  New  Zealand. 

(4)  Genus  Anisochata,  gen.  nov. 

Setae  8  in  number  per  segment  anteriorly,  afterwards  increasit^g 
up  to  30 ;  nephridia  diffuse ;  atria  lobate. 
(For  P.  attenuate,  P,  enormis,  and  P.  cosii.) 
Distribution.  Australia. 

*  The  only  exception  appears  to  be  Megascolex  aBntUus;  but  this  matter 
requires  reexamination. 

'*  Except  of  course  the  peristomial  segment. 

*  N.B. — These  divisions  will  not  do  unless  Prof.  Bourne  finds,  as  he  has 
thought  possible,  that  such  species  as  P.  burliarcnsis  and  P.  kulikaUmU  should 
be  separated  as  distinct  genera. 
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(5)  Genus  HopLOCHiSTA,  ges.  nov. 

Setae  forming  a  continuous  row  round  each  segment ;  atria  tubular, 
two  pairs  opening  on  to  segments  17  and  19. 
(For  P.  stuarti.  Bourne.) 
Distribution.  India. 

Perich^sta  tndica  (Horst). 

*Eine  PerichtBta  Ton  Java,'  Horst,  Nederl.  Arch.  f.  Zool.  iv.  p.  3. 

Megaseolex  indictis,  Horst,  Notes  Leyden  Mus.  vol.  v.  p.  1 86. 

Perichmta  indica,  Beddard,  Proc.  Zool.  Soc.  1886,  p.  298;  Horst, 
Midden-Sumatra,  Vermes,  p.  4. 

This  species  is  already  pretty  well  known,  and  I  have  not  much 
to  add  to  our  knowledge  of  it  beyond  the  appearance  of  the  living 
worm,  which  has  been  already  described  (p.  52)  and  which  is 
illustrated  in  the  accompanying  coloured  drawing  (Plate  IV.  fig.  1 ). 
Horst  remarks  (15.  p.  189)  that  probably  some  of  the  specimens  of 
P.  eingulata  described  by  Vaillant  (22)  are  identical  with  thb 
species ;  Perrier  has  suggested  that  several  species  are  included  under 
the  name  of  P.  eingulata.  In  view  of  these  difficulties  it  seems  to  be 
reasonable  to  adopt  Horst's  name  of  P.  indica  and  to  drop  the  name 
of  P.  eingulata  altogether. 

On  the  first  few  segments  of  the  body  there  are  two  specially 
large  and  distinct  pairs  of  setae,  situated  at  almost  equidistant 
intervals  on  the  ventral  side  of  the  body.  I  did  not  refer  to  them 
in  my  earlier  paper  upon  P.  indica ;  the  condition  of  the  setse  is  a 
step  in  the  direction  of  those  very  remarkable  Perichsetous  worms 
described  by  Mr.  Fletcher,  which  I  have  ventured  to  include  in  a 
distinct  genus.  These  facts  have  an  important  bearing  upon  the 
general  question  of 

The  Distributian  of  the  Seta  in  Chatopods. 

The  paired  sets  of  Lumbricus  and  other  Oligochseta  are  usually 
compared  to  the  parapodia  of  the  marine  Chaetopods ;  and  it  has 
been  supposed  that  four  distinct  parapodia  and  four  pairs  of  setae 
represent  the  typical  arrangement  of  the  locomotor  organs  of  these 
two  divisions  of  the  Chsetopoda.  Deviations  from  this  arrangement, 
the  extremes  of  which  are  shown  in  the  (7apitellid»  and  in  the 
genera  Perichata  and  Periany^,  are  regarded  by  perhaps  the  ma- 
jority of  naturalists  as  secondary  modifications.  There  is,  however, 
a  certain  amount  of  evidence  which  seems  to  point  the  other  way, 
indicating  that  the  complete  circle  of  setee,  which  characterizes  the 
family  Perichaetidae,  is  the  primitive  arrangement ;  in  this  case  the 
paired  setae  of  Lumbricus,  Aeanthodrilus^  &c.,  will  be  due  to 
reduction,  and  the  comparison  with  the  four  seta-bundles  of  Poly- 
cbaeta  will  fall  to  the  ground.  Among  Polycbaeta  the  nearest 
approach  to  the  PerichsDtous  condition  is  found  in  the  Capitellid» ;  but 
Eiftig  (13)  argues  with  considerable  force  against  regarding  the  almost 
continuous  circle  of  setae  found  in  some  Capitellids  as  the  primitive 
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condition.  The  summary  which  Eisig  gires  of  our  knowledge  re- 
specting the  structure  and  development  of  the  parapodia  and  their 
setse  in  other  Polychseta  does  not  permit  of  a  decisive  answer  as  to 
the  original  condition  of  these  organs ;  the  *'  diplostichous  hiremal  " 
form  may  have  been  evolved  from  a  '*  monostichous  uniremal,"  or 
the  reverse.  The  former  alternative  is  more  in  accord  than  the 
latter  with  the  derivation  from  a  continuous  circle  of  setae. 

Among  the  Oligochaeta  there  is  more  evidence  ;  and  this  seems  to 
favour  the  supposition  that  the  continuous  circle  of  set®  is  the 
archaic  condition. 

(1)  The  continuous  circle  of  setse  characterizes  the  genera  Perichaia 
and  Perionyx ;  of  these  the  former  is  the  most  widely  distributed  and 
the  most  abundant  of  all  Earthworms.  There  are  more  species  of 
Periehceta  than  of  any  other  two  genera ;  that  is,  of  course,  well 
described  species.  There  is,  moreover,  a  large  amount  of  structural 
variation  in  the  species  of  this  genus ;  so  much  so,  that  were  it  not 
for  the  fact  of  the  agreement  among  the  species  in  the  very  striking 
character  of  the  set®,  they  would  probably  have  been  more  subdivided 
into  genera ;  this  I  have  attempted  to  do.  Such  forms  as  P.  inter- 
wtedia,  P,  siuarti,  P,  eeylonica^  and  P.  affinU  differ  from  each  other 
quite  as  much  as  do  such  genera  as  Urochata^  Diaeh€eta^  and 
Urobenus,  Accordingly  when  the  existence  of  some  18  or  20  genera 
possessing  only  8  setse  in  each  segment  is  contrasted  with  the  two 
genera  above-named  as  an  argument  in  favour  of  the  more  prevalent 
**  biramous  "  condition,  it  must  be  discounted  by  these  considerations. 
Even  with  regard  to  the  number  of  species,  Perkhieia  and  Perionyx 
are  probably  not  far  behind  the  remaining  genera  of  Earthworms 
taken  together,  though  it  is  difficult  to  make  an  estimate  \ 

(2)  The  Perichsetidse  show  in  many  respects  a  type  of  structure 
which  is  less  specialized  and  more  primitive  than  that  of  other  Earth- 
worms. The  continuous  network  of  nephridia  with  numerous 
irregularly  disposed  internal  and  external  apertures  is,  so  far  as  our 
knowledge  goes,  confined  to  that  genus  and  found  in  nearly  all  its 
species.  In  other  genera  which  have  a  diffuse  nephridial  system 
(Mefftueolides,  TyphteuSy  some  species  of  Acanihodrilui,  and  CryptO" 
driluSf  Deinodrilus,  Trigaater,  and  Dichogaster)  there  appears  to 
be  generally  some  modification — such  as  loss  of  funnels,  specialization 
of  part  of  nephridial  network,  restriction  of  network  to  segments, 
&c. — which  can  be  best  explained  on  the  hypothesis  that  it  has  been 
derived  from  a  condition  like  that  of  Perichata. 

(3)  In  most  (  7  all)  Perichaetidse  the  buccal  lobe  does  not  divide  the 
buccal  segment ;  this  appears  from  the  nature  of  the  case  to  be  a 
primitive  condition.  Most  Perichata  have  dorsal  pores,  the  presence 
of  which  may  fairly  be  regarded  as  typical  for  the  terrestrial  Oligo- 
chseta :  it  is  worthy  of  note  that  some  forms,  in  which  these  pores  are 
absent,  show  signs  of  degeneration  ;  for  example  the  absence  of  dorsal 
pores  in  Jcanthodrilus  georgianus  And  in  Pontodrilus  is  correlated  with 

'  About  60  species  of  Perichafa  to  about  120  of  other  genera ;  but  the 
differenoeB  between  individual  species  of  LuTnbricus  and  Allolohophora  (comprising 
50  out  of  the  120)  are  often  very  small. 
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the  feeble  development  of  the  gizzard.  The  subnervian  vessel,  com- 
inonlj  believed  to  be  absent  from  Perickceta^  is  found,  at  least  in  some 
species.  The  reproductive  organs,  although  not  presenting  any 
specially  archaic  characters,  are  not  at  any  rate  more  modified  than 
those  of  other  Earthworms.  In  short  it  cannot  be  urged  that  the 
organization  of  the  Perichaetidae,  as  a  whole,  is  opposed  to  the  view 
that  these  are  the  most  primitive  Oligochaeta  ;  while  the  structure  of 
the  excretory  system  in  my  opinion  favours  the  supposition. 

(4)  The  most  striking  evidence,  however,  in  favour  of  the  deri- 
vation of  the  paired  arrangement  by  a  gradual  reduction  of  a 
continuous  circle  of  sets,  is  afforded  by  the  structure  of  Delnodrilua. 
This  genus  is  a  native  of  New  Zealand,  and  is  in  many  respects 
intermediate  between  Perichata  and  Acanthodrilua.  It  is  at  present 
the  only  Oligochsete  known  which  possesses  more  than  8  seta  in  each 
segment  ^  and  yet  has  not  the  continuous  circle  of  setae  of  Perich€eta. 
Deinodrilus  has  12  setse  in  each  segment,  disposed  at  approximately 
equidistant  intervals ;  it  therefore  furnishes  a  connecting  link 
between  the  continuous  circle  of  setse  and  the  paired  sets.  Deino- 
drihu  has  diffuse  nephridia,  more  like  those  of  certain  species  of 
Accmthodrilus  than  those  of  Perichceta ;  the  nephridia  of  a  few  of 
the  anterior  segments  are  more  concentrated,  as  also  are  the  corre- 
sponding nephridia  of  Trigaater  lankesteri  (Benham),  a  species 
which,  in  the  opinion  of  Horst,  should  be  referred  to  the  genus 
Aeanthodrilua,  and  which  is  at  any  rate  closely  allied  to  that  genus ; 
this  concentration  reaches  its  extreme  in  A.  muUiporua,  where  the 
nephridia  of  these  segments  are  metamorphosed  into  a  gland  opening 
into  the  buccal  cavity.  The  reproductive  organs  are  exactly  hke 
those  of  Acanthodrilut,  but  the  clitellum,  which  occupies  segments 
14-1 6,  and  is  developed  continuously  round  the  body,  is  like  that 
of  Periehicta,  There  is,  therefore,  a  strong  case  for  believing  that 
Deinodrilus  represents  a  stage  in  the  evolution  of  Acanthodrilua 
from  Perichieia,  or  of  Perichata  from  Acanthodrilus,  The  question 
is,  which  of  these  two  alternatives  is  the  more  probable?  The 
species  of  AcanthodriluM  which  come  nearest  to  Deinodrilus  are 
evidently  those  which  have  a  diffuse  nephridial  system,  i.  e.  ^.  multi- 
paruSf  beddardi,  schlegelH,  biittiko/eri,  and  antarcticus;  all  these 
species  furthermore  agree  with  Deinodrilus  in  having  an  incom- 
plete prostomium  (not  dividing  buccal  lobe)  and  dorsal  pores, 
while  the  first  and  last  have  the  persistent  double  dorsal  vessel  of 
Deinodrilus.  The  species  which  are  furthest  away  from  Deinodrilus 
are  such  forms  as  A,  dissimilis,  where  the  prostomium  completely 
divides  the  buccal  segment,  the  nephridia  are  paired,  and  the  dorsal 
pores  have  commenced  to  disappear.  These  extremes  are  connected 
by  A.  annectenSi  which  has  the  incomplete  prostomium  and  paired 
nephridia,  but  the  anterior  pair  of  nephridia  are  much  specialized 
and  open  into  the  buccal  cavity,  as  in  A,  multiporus.  There  are, 
moreover,  other  intermediate  forms.  The  question  is  really  inti- 
mately connected  with  the  development  of  the  nephridia ;  if  the 

'  The  statement  that  Hypogmon  has  9  setsr  in  each  segnient  requires  verifi- 
cation. 
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presence  of  a  single  pair  of  these  organs  in  each  segment  is  the 
archaic  condition,  then  Pericheeta  will  be  a  modification  of  Acantho- 
drilus ;  but  this  view  is  confronted  with  two  serious  difficulties — (1) 
the  apparent  specialization  of  a  part  of  the  nephridial  network  to 
form  a  series  of  paired  nephridia  in  Megatcolex  armata  and  in 
Megaseolides  australU  (Spencer)  will  requii^  explanation ;  and  (2) 
the  connection  of  the  vasa  deferentia  with  the  atria  (= prostates) 
will  have  to  be  regarded  as  having  been  derived  from  a  condition  in 
which  these  organs  are  independent  of  each  other  {Aeanthodrilus). 
These  structural  peculiarities  are  capable  of  an  intelligible  explana- 
tion if  we  assume  that  Deinodrilus  is  an  intermediate  stage  in  the 
evolution  of  Aeanthodrilus  from  PeriehiBta, 

The  remarkable  arrangement  of  the  setse  in  certain  Australian 
Perichata^  which  I  have  in  the  present  paper  associated  together  in 
the  genus  Amsochata,  and  the  commencing  redaction  of  the  setas 
in  P.  indica  must  be  considered  in  relation  to  this  question.  It  is 
noteworthy  that  in  these  cases  ic  is  the  anterior  segments  only  which 
differ  from  the  posterior  in  the  reduction  of  the  setse.  The  forma- 
tion of  a  **  head  **  is  also  brought  about  by  specialization  in  the 
alimentary  and  excretory  systems,  and  by  a  partial  obliteration  of 
the  coelom  and  loss  of  internal  segmentation.  These  facts  tend  to 
show  that  the  reduction  in  the  number  of  the  setss  is  also  secondary ; 
and  this  reduction  is  very  general  in  PerichsDtidae,  though  not  any- 
where so  apparent  as  in  Amsoehteta.  It  is  true  that,  as  Perrier 
first  pointed  out,  the  hiudermost  segments  of  Periehaia  may  also 
show  a  reduction  in  the  number  of  setse ;  but  this  fact  may  be  in 
accord  with  the  views  here  advocated,  inasmuch  as  the  nephridial 
system  in  Megaacolides  begins  to  be  specialized  in  the  posterior 
region  of  the  body.  I  would,  however,  rather  insist  upon  the 
increase  in  length  produced  by  the  addition  of  new  segments  at  the 
end  of  the  body,  and  explain  the  few  set»  of  these  segments  as  due 
to  their  recent  formation  and  consequent  imperfect  deyelopment. 

If  we  were  acquainted  with  a  species  of  Lumbricus  in  which  the 
anterior  segments  were  provided  with  a  larger  number  of  setse  than 
ordinarily,  it  would  certainly  be  set  down  to  ''  cephalization ; "  there 
is  therefore  nothing  unreasonable  in  regarding  the  converse  change, 
which  actually  occurs,  as  due  to  the  same  cause.  These  facts,  there- 
fore, are  at  least  not  contrary  to  the  assumption  that  the  ^*  perichm- 
tons**  condition  is  the  more  primitive.  Among  the  species  of 
AnisoehiBta  which  show  the  reduction  to  8  setse  per  segment,  some 
have  more  seffments  modified  in  this  way  than  others ;  there  is, 
therefore,  evidence  of  a  gradual  change  in  this  direction  which  lends 
more  weight  to  the  arguments  here  advanced  than  if  all  were 
modified  to  exactly  the  same  extent.  In  the  latter  case  the  facts 
could  be  referred  only  to  a  modification  affecting  the  "  head "  and 
comparable  for  example  to  the  loss  of  the  setse  in  some  of  the  first 
few  segments  in  Chietogaster ;  as  it  is  the  facts  appear  to  point  to 
a  graduudly  advancing  reduction  of  the  setae  commencing  in  the  most 
modified  region  of  the  budy. 
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Nephridia, 
In  describing  the  remarkable  nephridia  of  a  New- World  Periehista, 
P.  aspergUlum  (10),  I  pointed  out  that  probably  all  Perichatts  with 
irregular  diffuse  nephridial  tufts — that  is  to  saj,  all  the  species  belong- 
ing to  Perieh€eta,  Anisochala,  and  Megaseolex,  as  these  genera  are 
defined  in  the  present  paper, — would  prove  to  possess  a  nephridial 
system  of  the  same  kind  as  that  which  characterizes  P,  aapergillum. 
The  pores  upon  the  cuticle  often  render  it  possible  to  predict  of  a 
gireaElarthworm  that  the  nephridia  will  be  found  to  be  dysmetameric  ; 
after  finding  upon  the  cuticle  of  P.  houUeti  numerous  pores  which 
could  be  referred  to  no  other  known  structure  than  to  the  apertures  of 
nephridia,  I  ventured  to  predict  that  this  species  would  be  found  to 
agree  in  all  essentials  of  its  excretory  system  with  P.  aspergillum. 
Unfortunately  I  have  not  been  able  to  put  this  prediction  to  the 
proof,  as  the  specimens  of  P.  houlleti  which  I  have  are  not  in  a 
sufficiently  good  state  of  preservation  for  sectionizing.  The  specimen 
of  P.  indica,  however,  I  carefully  preserved,  and  the  examination  of 
transverse,  and  particularly  of  longitudinal,  sections  shows  that  it 
agrees  with  P.  aspergillum  in  the  minute  structure  and  in  the 
relations  of  the  nephridia.  A  dissection  of  the  worm  shows  that  the 
nephridia  do  not  present  the  regular  paired  condition  of  such  forms 
as  Lumbricus  ;  they  are  represented  only  by  minute  tufts  attached  to 
the  ventral  body-wall,  especially  to  both  sides  of  the  intersegmental 
septa.  This  condition  of  the  nephridia  would  lead  to  the  assumption 
that  a  microscopic  investigation  of  the  nephridia  would  prove  the 
presence  of  numerous  irregularly-disposed  external  pores  and  coelomic 
funnels.  I  made  a  number  of  longitudinal  sections  in  the  hinder  region 
of  the  body,  and  found  that  the  nephridial  tubes  were  in  places  per- 
fectly continuous  from  segment  to  segment  through  the  septa  ;  the 
external  pores  also  had  that  irregular  arrangement  of  a  large  number 
of  pores  per  segment  which  is  apparently  to  be  now  regarded  as  a 
very  prevalent  condition  among  Earthworms. 

Spermathecte, 
The  structure  of  the  spermathecsB  is  illustrated  in  the  accompany- 
ing figures  (Plate  V.  figs.  4,  5,  6,  S).  As  appears  to  be  always  the 
case  in  Earthworms,  the  diverticula  have  a  different  histological 
structure  from  the  pouch.  The  epithelium  lining  the  pouch  (see 
fig.  6)  is  tall  and  columnar.  In  the  diverticulum,  on  the  other  hand, 
the  structure  not  only  differs  from  that  of  the  pouch  itself,  but  also 
from  that  of  the  diverticula  of  other  species  of  Perichceta ;  but 
these  differences  are  very  possibly  due  to  immaturity  in  the  present 
specimen.  The  diverticulum  was  filled  (see  fig.  5)  with  a  perfectly 
homogeneous  fluid,  slightly  stained  by  the  colouring  reagent  used  ; 
the  epithelium  lining  the  pouch  was  formed  of  very  low  cells,  not 
in  the  least  columnar,  and  hardly  to  be  distinguished  from  the  mus- 
cular fibres  which  make  up  the  very  thin  walls. 

Glycogenic  Organs. 
PerickcBta  indica  is  furnished  with  a  series  of  curious  glandular- 
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looking  bodies  in  most  of  tbe  posterior  segments  of  the  body  ;  these 
are  attached,  close  to  the  middle  line  on  either  side  of  the  dorsal 
vessel,  to  the  posterior  side  of  the  septa.  They  were  perfectly 
recognizable  both  in  transverse  and  longitudinal  sections,  thoagh 
naturally  their  relations  to  the  septum  were  better  shown  by  tbe 
latter,  their  position  with  reference  to  the  dorsal  vascular  trunk  by 
the  former  series  of  sections. 

Structurally  these  small  white  bodies  consist  of  a  mass  of  cells 
continuous  with  the  peritoneal  epithelium  and  probably  formed  by 
a  local  proliferation  of  its  cells  ;  in  the  interior  of  each  were  a  few 
muscular  fibres ;  there  was  no  trace  whatever  of  a  central  cavity, 
which  occurs  in  the  corresponding  bodies  of  the  allied  genus 
Acanthodrilus.  These  "  septal  glands  "  were  in  Perichata  indica 
solid  throughout. 

As  to  Acanthodrilus  the  observations  recorded  in  this  paper  were 
made  upon  some  examples  of  Acantkodrilus  georgianut  (Michaelsen, 
26),  which  were  collected  for  me  in  the  Falkland  Islands  by  Dr. 
Dale,  at  the  request  of  Mr.  Coleman,  Secretary  to  the  Falkland  Islands 
Company. 

This  worm  differs  from  all  other  species  of  the  genus,  which  I 
have  examined,  in  possessing  a  series  of  sac-like  organs  connected 
with  the  septa.  These  have  the  appearance  of  white  solid  bodies 
attached  to  the  septum  close  to  the  nephridium — a  pair  to  each 
s^ment ;  they  commence  at  about  the  20th  segment  and  continue 
to  the  end  of  the  body  ;  the  first  three  or  four  pairs  are  commonly 
larger  than  the  rest.  These  organs  are  not  really  solid  bodies,  but 
sac-like  outgrowths  of  the  septa  depending  freely  into  the  interior 
of  the  segments ;  they  are,  in  fact,  exactly  similar  to  the  sperm- 
sacs  and  egg-sacs  of  the  same  and  other  Earthworms  in  their  early 
stages  of  development ;  and  their  absence  in  the  anterior  segments 
of  the  body,  where  the  sperm-sacs  and  egg-sacs  are  found,  may 
possibly  be  due  to  their  homology  with  those  structures. 

Each  sac  has  a  somewhat  racemose  appearance  owing  to  the 
irregular  bulging  of  its  walls ;  the  walls  are  muscular  with  a  thick 
coating  of  peritoneal  cells,  which  are  larger  and  more  numerous  than 
those  on  the  adjoining  surface  of  the  septum  ;  the  interior  of  the  sac 
has  a  delicate  lining  of  peritoneum  and  communicates  with  the 
segment  in  front  by  a  pore. 

The  only  structures  with  which  I  can  compare  these  septal  sacs  are 
the  oval  aggregations  of  peritoneal  ceils  described  by  ClaparMe  (26) 
in  the  common  Earthworm.  Clapar^de  figures  and  describes  these 
bodies  as  consisting  of  a  mass  of  peritoneal  cells  enclosing  a  few 
muscular  fibres ;  the  presence  of  muscles  suggests  that  the  bodies 
may  really  be  sacs,  and  not  solid  proliferations  of  the  peritoneum. 
Yejdovsky  (29)  has  recorded  the  presence  of  similar  sacs  in  Rhyn- 
ehelmis  and  in  Tuhifex ;  but  inasmuch  as  in  Tubifex  they  were  only 
found  in  a  few  cases  and  in  the  posterior  younger  segments,  Vejdovsky 
regards  them  as  connected  with  the  growth  of  the  septa. 

In  Acantkodrilus  georgianus,  as  already  mentioned,  they  com- 
mence in  the  anterior  region  of  the  body ;  and  as  they  were  found 
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in  both  specimens  (sexaallj  matare)  dissected,  the  probability  is 
that  they  are  definite  organs  and  not  temporary  outgrowths  of  the 
septum  caused  by  its  rapid  deTelopment. 

The  cells  covering  the  septal  sacs,  when  these  organs  were  treated 
with  a  weak  solution  of  iodine  in  potassium  iodide,  were  stained  a 
deep  mahogany-brown.  This  colour  disappeared  on  warming  the 
slide  and  reappeared  on  cooling;  it  seems  therefore  to  be  due  to 
the  presence  of  glycogen. 

Glycogen  was  first  discovered  in  the  tissues  of  the  Earthworms 
by  Claude  Bernard,  and  its  presence  in  that  animal  has  been  lately 
reaffirmed  by  Barfurth  (30).  The  last-mentioned  author  particularly 
states  that  it  occurs  in  the  muscular  tissue.  As  far  as  concerns  the 
muscles  of  the  septa,  I  do  not  find  myself  able  to  agree  with  Bar- 
forth.  In  preparations  of  the  septal  sacs  it  was  distinctly  the 
peritoneal  cells  and  not  the  muscular  tissue  which  showed  the 
glycogen  reaction ;  the  muscles  were  stained  yellow ;  and  this 
colour  did  not  disappear  on  warming,  unless  the  tissue  was  exposed 
for  some  time  to  a  temperature  of  60°  C,  when  the  colour  disappeared 
but  did  not  return  on  cooling. 

The  glycogen  reaction  was  not  confined  to  the  peritoneal  cells  . 
covering  the  septal  sacs,  but  was  found  also  in  the  peritoneal  cells 
covering  the  surface  of  the  septum  and  elsewhere. 

The  large  size  of  the  peritoneal  cells  upon  the  septal  sacs  and 
their  abundant  granular  contents,  combined  with  their  very  dark 
staining,  seems,  however,  to  indicate  that  these  cells  are  specially 
concerned  with  the  formation  of  glycogen.  The  septal  gland  is  so 
far  analogous  with  the  vertebrate  liver  in  that  it  *'  has  more  glycogen 
than  other  organs ;  it  is  not  an  organ  sui  peneris,  but  only  primuM 
inter pares^*  (Barfurth). 

The  formation  of  glycogen  in  the  peritoneal  cells  is  interesting, 
since  in  the  Molluscs  the  formation  of  this  substance  has  been  shown 
by  Blundstone  (31)  to  occur  in  the  *'  vesicular  connective  tissue," 
which  is  apparently  the  lining  membrane  of  the  much  reduced 
ccBlom  of  these  animals. 

I  may  take  this  opportunity  of  mentioning  that  I  have  found 
glycogen  in  the  peritoneal  cells  of  .^ohsoma^  in  which  worm  the 
presence  of  glycogen  has  never  yet  been  recorded. 

Perichjtta  bisertalis,  E.  P.^ 

PerUJuBta  bisertalis,  Perrier,  C.  R.  t.  Ixxxi.  (1875),  p.  1043. 

Some  years  ago  I  received  from  Manila,  through  the  kindness  of 
Mr.  H.  £.  Barwell,  several  species  of  a  Periehceta  which  I  refer 
with  some  little  doubt  to  the  above-named  species.  M.  Perrier  has 
as  yet  only  given  a  very  short  preliminary  account  of  this  species, 
which  cannot  be  regarded  as  sufficiently  defined. 

The  most  marked  external  characters  are  the  peculiar  ventral 

'  M.  Vaillant  (23  a)  propofles  subgeneric  rank  for  this  species  under  the 
name  of  Perriera,  on  the  grounds  that  there  is  a  median  and  ventral  line  deroid 
of  sets.  P.  luzonioa  is  referred  to  the  same  subgenus.  I  hare  already  (53) 
discossed  this  question ;  but  these  species  are  net  the  only  two  with  ventral  gaps. 
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setaB  and  the  genital  papillsB ;  and  it  is  precisely  these  characters 
which  lead  me  to  identify  the  present  species,  at  least  provisionallj, 
with  Perichata  biserialis. 

The  prostomium  is  small  and  does  not  divide  the  circumoral 
segment. 

The  seta  form  a  continuous  row  round  each  segment;  on  the 
yentral  side  a  single  pair,  one  on  either  side  of  the  median  line,  are 
Tery  much  enlarged,  being  three  or  four  times  as  large  as  the  rest. 
On  the  anterior  segments  of  the  body  two  or  three  setce  on  each 
side  are  thus  enlarged ;  posteriorly  there  is  only  a  single  pair  of 
these  setae. 

The  elUellum  occupies  segments  14-16  inclusive  and  is  developed 
all  round  the  body.     There  are  no  seta  on  the  clitellum  \ 

The  male  generative  pores  are  upon  segment  18. 

The  five  succeeding  segments  each  have  a  pair  of  genital  papilla, 
which  are  placed  in  positions  exactly  corresponding  with  the  male 
pores  some  distance  on  either  side  of  the  median  line  ;  these  papilUe 
as  well  as  the  male  pores  are  situated  just  in  front  of  the  ring  of 
set»  (Plate  V.  fig.  4). 

The  oviducal  pore  is  single  and  median  upon  the  14th  segment. 

No  spermatheeal  pores  could  be  detected. 

Dorsal  pores  are  present,  but  I  am  not  able  to  state  at  which 
segment  they  commence. 

Concerning  the  internal  anatomy  I  am  not  able  to  say  much,  as 
none  of  the  specimens  examined  by  me  were  in  a  sufficiently  good 
state  of  preservation  for  section-cutting. 

The  nephridia  show  the  usual  characters  which  are  found  in  the 
genus  Perichata  ;  they  present  a  series  of  minute  tufls  attached  to 
the  body-wall ;  in  some  of  the  anterior  segments  they  form  immense 
masses  completely  occupying  the  cavity  of  the  segment. 

There  are  only  three  mesenteries  which  are  specially  thickened ; 
these  lie  between  segments  ^7,  7-8,  8-9  ;  of  these  three  mesenteries 
the  last  two  are  considerably  thicker  than  the  first. 

The  gizzard  lies  behind  the  last  thick  mesentery  and  occupies  at 
least  two  segments. 

The  most  remarkable  fact  about  this  species  is  that  there  are 
apparently  no  spermatheca,  I  have  only  been  able  to  examine  two 
specimens,  and  there  was  not  the  slightest  indication  of  spermathecee 
in  either  of  these.  I  cannot  of  course  state  positively  that  these 
structures  are  absent,  which  seems  unlikely  seeing  that  in  all  other 
species  of  Perichata  they  are  present ;  but  the  fact  remains  that 
they  were  undoubtedly  absent  in  two  examples,  the  only  complete 
examples  which  I  possess  ^ 

^  The  presence  or  abeenoe  of  eetas  on  the  clitellum  is  characteristic  of  a  given 
spedos  and  should  always  be  carefully  noted.  It  serves,  for  example,  to  dis- 
tinguish P.  indica  (where  they  are  absent)  from  P.  affinis  (where  they  are  pre- 
sent)i 

'  Since  writing  the  above  I  have  received  Rosa's  paper  (27)  in  which  he 
refers  to  the  absence  of  spermatheca  in  Lumbricus  eiseni  and  AUolobophora  con- 
stricta^  besides  Criodrilm. 


1890.]  WORMS  OF  THB  GBNU8  PEaiCBiBTA.  65 

PCRICHATA  FORBK8I,  D.  Sp. 

I  possess  two  specimens  of  this  Perichceta^  which  were  collected 
by  Mr.  H.  O.  Forbes  in  New  Guinea  and  given  to  me ;  I  have 
great  pleasure  in  associating  the  name  of  this  new  species  with 
Mr.  Forbes. 

Both  examples  are  of  an  almost  exactly  similar  size.  The  length 
is  about  9  inches,  the  breadth  nearly  half  an  inch.  The  colour  of 
the  spirit-preserved  specimens  is  a  dark  greyish  brown,  darker 
open  the  diteilum. 

The  prostamium  is  very  small,  and  does  not  extend  over  a  large 
portion  of  the  peristomial  segment. 

The  seta  form  a  continuous  row  round  the  middle  of  each 
segment. 

The  ehteiium  occupies  the  usual  number  of  segments,  t.  e,  3 
(segments  14-16) ;  but  the  glandular  tissue,  instead  of  being,  as  is 
usnally  the  case,  continued  as  far  as  the  posterior  boundary  of 
B^ment  16,  appeared  in  both  specimens  to  end  at  the  setse  of  that 
segment. 

As  in  Perieh€eta  qffinU,  setsB  are  developed  upon  the  ventral  side 
of  the  diteilum. 

The  male  gemeraiive  poree  occupj  the  usual  position,  t.e.  upon  the 
18th  s^ment. 

The  17th  segment  and  the  1 9th,  20th,  and  21st  have  each  a  pair 
of  genital  papiilse  occupying  a  position  corresponding  to  that  of 
the  male  pores,  and  situated  like  them  just  in  front  of  the  circle  of 
sete.  The  number  and  arrangement  of  the  genital  papiilse  of  this 
species  serve  to  distinguish  it  from  Perichata  biserialis  (c/1  Plate 
IV.  figs.  4,  5). 

The  criducal  pore  is  single  and  median  upon  the  14th  segment. 

Dorsal  pores  are  present  and  commence  between  segments  12 
and  13. 

The  arrangement  of  the  specially  thickened  mesenteries  is  very 
distinctive  of  P.forbesi  (</.  Plate  IV.  fig.  6).  The  mesentery  sepa- 
rating s^ments  7  and  8  is  thickened  and  then  there  is  a  consider- 
able interval  consisting  of  three  segments  which  are  apparently 
undivided  by  any  mesenteries  at  all ;  in  this  space  lies  the  gizzard. 
The  10th  segment  is  separated  from  the  ilth  by  a  very  thick 
mesentery,  and  the  1 1  th  from  the  1 2th ;  these  two  are  much 
thicker  than  the  mesentery  between  segments  7  and  8,  especially  the 
first  of  the  two. 

The  spermatheea  present  a  character  which  is,  so  far  as  my 
experience  goes,  unique  among  Earthworms,  and  that  is  their 
marked  asymmetry. 

In  the  8th  and  9th  segments  are  a  pair  of  these  organs ;  each  is 
a  somewhat  pear-shaped  pouch  with  a  single  small  sessile  diverti- 
culum. In  the  8th  segment,  on  the  left-hand  side  of  the  body,  was 
an  additional  sperma^eca  placed  close  to  the  other  one  and  of 
exactly  similar  structure.  This  duplication  occurred  in  both  sped- 
mens,  but  in  the  second  spedmen  it  affected  the  spermatheea  of  the 
9th  segment.     It  is  of  course  possible  that  this  structural  peculiarity 
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is  merely  an  abnormality  of  no  special  interest ;  on  tbe  other  hand 
it  ocenrred  in  both  specimens,  the  only  ones  which  I  possess  of  this 
species.  If  a  struct aral  peculiarity  is  found  in  two  specimens 
selected  at  random,  there  is,  as  it  appears  to  me,  considerable 
probability  in  favour  of  the  structure  being  a  normal  one ;  at  the 
same  time  an  asymmetry  of  this  kind  is  most  surprising  in  so 
typically  a  bilaterally  symmetrical  worm  as  Perielueta,  I  mention 
tht  fact  therefore  for  what  it  is  worth,  without  venturing  to  commit 
myself  to  a  definite  opinion  as  to  whether  it  is  normal  or  abnormal  ^. 

The  sperm-aaca  in  both  examples  were  limited  to  a  single  pair  of 
large  greyish  kidney-shaped  bodies  attached  to  the  anterior  mesen- 
tery of  segment  12,  tbe  last  of  the  three  specially  thickened  mesen- 
teries. Lying  upon  each  of  these  (again  in  both  specimens),  but 
attached  separately  to  the  mesentery,  was  a  pedunculated  sac  (Plate 
v.  fig.  7)  of  a  brownbh  colour  entirely  filled  with  Gregarines.  I  am 
not  at  present  able  to  say  whether  this  sac  is  a  part  of  the  sperm-sac 
pathologically  altered  by  the  presence  of  these  parasites  or  not. 

The  ovaries  are  large  and  situated  in  the  usual  position  in 
flegment  13. 

In  the  next  segment  are  a  pair  of  bodies  of  similar  shape  and 
occupying  an  exactly  corresponding  position,  which  I  regard  as 
receptaeula  ovorum. 

Perichata  vaillamti  ^  n.  sp. 

Of  this  new  species  I  only  have  a  single  example;  like  P. 
hiserialis  it  comes  from  Manila,  and  was  collected  near  that  town 
by  Mr.  Herbert  Barwell,  to  whom  my  thanks  are  due  for  a  large 
number  of  Earthworms  collected  in  Luzon. 

The  colour  (in  alcohol)  is  a  yellowish  brown,  the  yellow  tint 
being  particularly  marked  upon  the  clitellum. 

The  prostomium  is  small  and  does  not  extend  far  over  the  peri- 
stomial  segment. 

The  sette  form  a  continuous  row  round  each  segment. 

The  male  generative  pores  are  upon  the  18th  segment. 

There  are  no  genital  papil/ce, 

Tbe  clitellum  occupies  segments  14-16  inclusive,  and  as  in  other 
species  of  Perichceta  is  developed  all  round  the  body ;  there  are  no 
setae  upon  it. 

Tbe  oviducal  pore  is  single  and  median  upon  segment  14. 

Dorsal  pores  are  present. 

The  apertures  of  the  spermathecie  are  very  conspicuous  on  the 
interspaces  between  segments  5-6,  6-7,  7-8,  8-9. 

There  are  no  specially  thickened  mesenteries  at  all. 

The  nephridia  form,  as  in  other  Perichata,  a  series  of  scattered 
tufts. 

*  In  a  preliminary  note  in  the  *  Zoologieoher  Anzeiger/  Bd.  xii.  no.  818, 1 
erroneously  stated  that  the  doubling  of  the  spermatheca  affected  that  of  the  8Ui 
ment  in  both  cases. 
If amed  after  M.  Leon  YaiUant. 
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The  spermatheciBy  4  pairs,  present  nothing  remarkable  in  their 
struct  are ;  each  is  a  small  pear-shaped  pouch  with  a  single  small 
stalked  diverticulum. 

The  sperm^sacs  have  a  somewhat  peculiar  structure  which  is 
illustrated  iu  fig.  10.  In  segments  11  and  12  are  a  pair  of  oval 
sacs ;  those  of  each  side  of  the  body  are  connected  with  each  other, 
but  there  is  no  contact  between  the  sacs  of  the  right  and  lefl  sides 
▼entrallj  ;  from  each  of  the  oval  sacs  is  a  small  projecting  tube- 
like  outjzrowth  (x,  Plate  V.  fig.  10),  which  in  the  dissected  worm 
appeared  to  be  broken  off  at  its  extremity.  1  am  inclined  therefore 
to  suppose  that  there  is  a  connection  above  the  intestine  between 
the  two  sperm-sacs  of  each  segment  by  means  of  these  outgrowths  ; 
if  so,  there  is  a  striking  resemblance  in  this  particular  between  Peri- 
ckata  vaiUanti  and  Dichogaster,  in  which  worm  I  have  figured 
and  described  (10)  an  almost  identical  arrangement. 

The  ovaries  are  in  segment  1 3,  attached  to  the  anterior  mesentery 
of  this  segment. 

The  oviducts  are  perfectly  normal. 

The  atrium  is  again  rather  unusual  in  its  structure ;  as  a  general 
rule  that  portion  of  it  which  lies  nearest  to  the  external  orifice  has 
thickened  muscular  walls  and  is  curved  upon  itself  like  a  horseshoe ; 
its  calibre  gradually  increases  towards  the  external  orifice. 

In  Perichata  vaillanti  the  terminal  portion  of  the  atrium  abruptly 
widens  to  form  an  oval,  thick-walled  sac,  as  in  P.  indica  (Horst,  16), 
into  which  the  thin  tube-like  proximal  part  of  the  atrium  opens. 

The  only  species  with  which  the  present  could  be  confounded  is 
P.  wtodigHani  (Rosa,  25)  ;  but  it  differs  from  that  species  in  having 
no  thick  mesenteries  and  apparently  in  the  structure  of  the  sperm- 
sacs.  There  is  no  knowing  whether  P.  vailioMti  is  the  same  as 
P.  Juliana  (Perrier,  19) ;  the  only  fact  known  about  the  latter 
species  is  that  it  has  four  pairs  of  spermathecas. 
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EXPLANATION  OF  THE  PLATES. 
Plati  IV. 
Vig.  1.  Periehata  indioa,  nat  size ;  drawn  and  ooloared  from  a  living  specimen. 
2»  3.  Anterior  segments  of  Perichata  indica,  to  show  protrusion  of  buccal 
cavity. 

4.  Anterior  segments  of  Perichata  biserialia. 

5.  Clitellar  and  following  segments  of  Perichata  farbesi. 

6.  PericJuBta  forheti ;  segments  7-12,  dissected,  tu  show  position  of  sperma- 

theo»  and  thickened  septa. 

7.  biserialis;   corresponding  dissection  of  segments  6-10  to  show 

thickened  mesenteries. 

PlatbV. 
Fig.  1,  2,  3.  Variations  in  position  of  genital  papilla  in  PericluBta  affinis^  fig.  2 
being  the  normiu. 
4.  PerichtBta  mdica ;  transverse  section  through  duct  of  spermatheoa. 

5. ;  transverse  section  through  spermathecal  appendix. 

6. ;  a  portion  of  a  transverse  section  of  wall  of  spermatheoa. 

7.  fofhesi ;  portion  of  sperm-sac  modified  by  presence  of  gregarines. 

8.  intUoa ;  spermatheoa. 

9. ;  longitudinal  section  through  intersegmental  septum  to  show 

attachment  of  ''glycogenic*'  organ  (^Q;  cf.t;,  dorsal   blood-vessel; 
mes,  septum ;  t,  epidermis. 

10.  Genitalia  of  Perichata  vaiUanti ;  v.»,  sperm-sacs ;  x,  process  of  ditto, 

which  appears  to  meet  that  of  its  fellow  in  the  dorsal  median  line ; 
ov,  ovary ;  ody  oviduct ;  n,  nerve-cord ;  m,  intersegmental  septa. 

11.  Anterior  segments  of  Periokata  affinis ;  pr,  minute  prostomium. 

12.  Perichata  houlleti ;  dissection  to  show  increase  in  size  of  seta  near  ven> 

tral  median  line ;  «,  seta ;  n,  nerve-cord ;  m^  intersegmental  septum. 


4.  Notes  on  the  Habits  and  Oviposition  of  Xenopus  kevis^ 
By  J.  M.  Leslie,  F.Z.S. 

[Received  January  11,  1890.] 

At  the  suggestion  of  Mr.  Boulenger  *  I  have,  for  the  last  two 

J  ears,  been  investigating  the  life-history  of  the  Clawed  Aglossal 
rog,   Xenopus  Uevis,  Daud.,  which   is  common    here    at    Port 

*  [Mr.  Leslie's  observations  on  the  oviposition  of  XenopM  lavis  fill  up  a 
desiaeratum  of  long  standing.  The  development  of  Pipa  being  of  an  ultra* 
specialized  type,  we  have  to  Tall  back  on  the  only  other  genus  of  Aglosta  for 
information  on  this  head.  What  we  know  of  the  structure  of  the  Aglotaa  shows 
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Elizabeth  ;  and  I  have  now  the  honour  to  lay  before  the  Society  the 
results  of  my  obserrations. 

Xenopu9  Icevis  is  called  by  the  colonists  the  Plathanda,  It  is 
commonly  found  in  the  Sunday,  Zwartkop,  Baakens,  and  Sharks 
Rivers  and  the  adjacent  vleys.  Its  habits  are  essentially  aquatic,  the 
animal  never  leaving  the  ^ater  except  in  search  of  places  where  food  or 
shelter  are  better  supplied.  Unlike  other  frogs,  it  feeds  in  the  water, 
on  insects,  small  fishes,  or  even  young  and, larvae  of  its  own  kind,  and 
is  apparently  unable  to  feed  out  of  that  element.  The  mode  of 
eating  is  by  forcing  the  prey  into  the  mouth  by  means  of  the  hands, 
which  act  as  a  pair  of  ciaspers ;  the  deglutition  always  takes  place 
under  water.  Locomotion  on  land  is  by  difficult  and  awkward 
crawling  and  leaping.  But  Xenopus  is  a  most  admirable  swimmer, 
and  remarkable  for  the  manner  in  which  it  remains  poised  for  a 
long  time  immediately  under  the  surface  of  the  water,  with  the 
nostrils  only  exposed.  The  whole  structure  of  the  animal  denotes 
its  thoroughly  aquatic  habits — the  broadly  webbed  toes,  the  smooth 
slimy  skin  with  its  symmetrically  disposed  muciferous  tubules; 
there  are  no  eyelids  proper,  but  merely  the  transparent  nictitating 
membrane,  moving  up  and  down ;  and  the  nostrils  have  a  disk-like 
internal  valve.  When  at  rest,  Xenopus  never  assumes  a  sitting 
posture  like  other  frogs  and  toads,  and  the  back  never  appears 
Dumped. 

Pairing  takes  place  in  early  spring  (August),  when  the  male, 
of  which  the  palmar  surface  and  inner  side  of  the  forearm  acquire  a 
black  horny  layer,  clasps  the  female  with  his  arms  round  the  waist, 
the  fingers  interlocking  on  the  pubic  region. 

The  ova  are  extruded  singly  and  appear  to  be  held  for  a  short 
time  between  the  cloacal  labial  folds  which  are  so  much  developed 
in,  and  characteristic  of,  the  female.  I  separated  a  pair  during 
copulation,  and  placed  the  female  in  a  small  clean  aquarium,  and 
witnessed  the  oviposition.  After  about  90  ova  had  been  deposited, 
I  killed  her  for  dissection  and  observed  a  small  lot  more  of  ova  in 
the  oviduct.  These  did  not  hatch,  thus  proving  that  the  cloncal 
folds  are  not  seminal  receptacles.  The  eggs  immediately  after  being 
laid  measured  ^V  ^^^^  i"  diameter ;  24  hours  after,  through  swelling 
of  the  mucilaginous  envelope,  they  measured  ^  inch.  They  are 
found  attached  singly  to  aquatic  plants  or  stones.     After  leaving 

them  to  be  a  type  affined  to  the  lowest  Ecaudata,  viz.  the  Liscoglossida  and 
pelobatida,  though  in  many  respects  more  specialized,  t.  e.  diverging  more  from 
the  Urodele  type.  The  larva  of  A^etwpvs,  however,  was  known  to  approach 
more  nearly  to  the  Urodele  than  to  th^  Anurous  type,  as  is  exemplified  by  the 
structure  of  the  mouth  without  homy  armature,  by  the  two  spiraoula,  and 
especially  by  the  presence  of  a  pair  of  barbels  which  are  the  homologues  of 
the  well-known  *  balancers'  of  the  Newt-larvie. 

From  Mr.  Leslie's  investigations  we  learn  that  Xetiopus  agrees  with  the  lower 
Ecaudata  {Di^cofflomda,  Pelobafida,  some  Bufonida  and  CystignathidtB)  in 
being  inguinamplex.  to  use  the  term  proposed  by  de  Tlsle, «.  e.  the  male  holdine 
the  fem^e  round  the  waist  during  oviposition ;  and  with  the  Disooglossoid 
genera  Discoghssus  and  Bombinator,  as  well  as  with  the  Newte,  in  the  mode  in 
which  the  eggs  are  deposit^. — G.  A.  Boulengbr.] 
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the  eggy  the  fish-like  larva  does  not  acquire  any  external  gills,  but 
opercular  folds  are  distinctly  visible  and  water  taken  in  by  the 
mouth  is  expelled  by  these  branchial  clefts.  On  the  third  day,  the 
head  broadens,  flattens ;  the  eves  become  large  and  prominent ;  the 
nostrils  assume  a  dorsal  position ;  the  gape  of  the  mouth  increases 
in  width  and  two  long  maxillary  barbels  rapidly  appear  near  the 
angles  of  the  mouth,  and  soon  grow  into  long  feelers  which  give  the 
adyanced  larva  its  well-known  Siluroid  appearance.  Neither  in  the 
embryo  nor  in  the  tadpole  are  any  teeth  or  horny  plates  developed  in 
the  jaws ;  nor  are  there  any  special  papillae  surrounding  the  mouth. 
I  have  prepared  and  forwarded  some  ova  and  early  larvae  to  Dr. 
Schaoinsland,  of  Bremen,  who  proposes  to  investigate  the  develop- 
ment. 

J^encpus  laviSf  unlike  most  frogs  and  toads,  does  not  produce  any 
croaking,  but  has  during  the  breeding-season  a  peculiar  dull  iick-tiek 
note,  almost  inaudible  at  three  feet  distance,  which  it  produces 
under  water.  I  have  satisfied  myself,  by  dissections,  that  the 
sound  is  produced  by  friction  of  the  glottis  against  the  borders  of 
the  ( median)  eustachian  opening,  the  air  being  at  the  same  time 
carried  from  the  lungs  into  the  buccal  cavity,  and  vice  versd^. 


5.  On  a  Collection  of  Mammals  from  Central  Vera  Cruz, 
Mexico.  By  Oldfield  Thomas,  F.Z.S.^  Natural  History 
Museum. 

[Beceived  January  14, 1890.] 
(Plates  VI.  &  VII.) 

During  the  years  1887  and  1888  a  large  number  of  zoological 
specimens  were  collected  in  the  Prorince  of  Vera  Cruz  by  a  scientific 
expedition  organized  by  the  authorities  of  the  Mexican  Museum, 
under  the  superintendence  of  Dr.  F.  Ferrari  Perez,  Director  of  that 
Institution.  Thanks  to  the  kind  intervention  of  Messrs.  F.  D. 
Godman  and  O.  Salrin  the  Mammals  then  obtained  haye  been 
entrusted  to  me  for  determination,  and  a  duplicate  set  of  them 
acquired  by  exchange  for  the  Natural  History  Museum. 

The  collection  consists  of  about  100  mammals,  belonging  to  21 
species,  and  a  complete  list  of  them  is  given  below. 

The  importance  of  this  series  lies  in  the  fact  that  every  specimen 
has  been  properly  labelled  with  its  exact  locality  and  date,  and  in 
many  instances  with  its  native  name  and  the  colour  of  its  eyes,  all 
of  these  particulars  being  too  commonly  neglected  in  the  case  of 
mammals  by  the  very  collectors  who  would  insert  them  most  care- 
fully on  the  labels  of  birds. 

1  [Six  examples  of  Xenoptu  lavis  have  jusl  been  received  alive  by  the  Society 
from  their  excellent  correepondent  the  Rev.  G.  H.  R.  Fisk.  They  were  obtained 
at  Rondeboech,  near  Capetown.— P.  L.  S.] 
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The  species  represented  are  partly  Nearctic  and  partly  Neotro- 
pical, as  might  be  expected  from  the  locality ;  and  on  this  accoant 
an  exact  record  of  the  stations  where  each  was  obtained  becomes  of 
special  value  as  helping  to  fix  the  exact  line  of  demarcation  between 
the  two  American  Zoological  regions. 

In  this  district  one  would  hardly  have  expected  to  find  any 
novelties,  especially  among  the  comparatively  large  animals  of  which 
the  collection"  chiefly  consists ;  and  Dr.  Ferrari  Perez  is  therefore 
to  be  specially  congratulated  that  his  expedition  resulted  in  the 
discovery  of  two  new  mammals,  a  Hare  and  a  Squirrel.  This 
fact  shows  that,  after  all,  there  must  still  be  many  of  the  smaller 
Rodents  (rats,  mice,  bats,  &c.)  remaining  undiscovered  in  Mexico ; 
and  I  venture  to  hope  that  in  future  expeditions  special  attention 
will  be  given  to  these  obscure  and  difficult  groups — an  attention  that 
will  most  probably  be  rewarded  with  the  discovery  of  interesting 
noveldes. 

1.  Atblbs  tkllbrosus.  Gray. 

2  c^,  1  $ .     10/88.     Raya  de  Boca  Agustin,  Misantla. 
d  •     1 1/88.     Boundaries  of  Misantla  and  Jalapa. 
2  .     1 1/88.     Hacienda  de  Tortugas,  Jalapa. 
"  Chango."     Eyes  dark  yellowish  grey. 

2.  Felis  pardalis,  L. 

$  .     1 1/88.     Santa  Ana,  Jalapa. 
••  Zorrillero."     Eyes  yellow. 

3.  Fblis  tigrina,  Erxl. 

6 .     7/88.     Cofre  de  Perote,  Vera  Cruz. 
••  Gato-monte.**     Eyes  grey. 

4.  Canis  latrans.  Say. 

S  .     10/8/88.     Ciudad  de  Jalapa,  rumbo  del  Cofre  de  Perote. 
d  young.     7/88.     Jalapa. 
"  Coyote."     Eyes  clear  grey 

5.  VuLPES  yiRGiNiANA,  Schr. 

d*  and  young.     6  &  8/87.     Jalapa. 
2  c^ .     8/88.     Coatepec,  near  Jalapa. 
••  Zorra."     Eyes  dark  grey. 

6.  GaLICTIS  BARBARA,  L. 

c^ .     1 1/88.     Hacienda  de  Tortugas,  Jalapa. 
2 .  8/88.     Plan  del  Rio,  Jalapa. 
*•  Cabeza  de  Viejo."     Eyes  grey. 

7.  PUTORIUS  BRASILIENSIS,  Scwast. 

cJ.  7/SS.     Huatusco. 
••  Onza.''     E}  es  black. 
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8.  Nasua  NAorcA,  L. 

c^  and  4  $ .  10  &  11/88.  B.  Jaan  Martin,  Misantla,  2600 
feet. 

5   $ .     10  &  1 1/88.     Hacienda  de  Tortugas,  Jalapa.     3600  feet. 

2 .     8/88.     Huatusco. 

•*T€Jon  manado,  Tejon  solo,  and  Tejon  suelto."  Ejes  dark 
bluish  grey.     Lives  on  maize. 

9.  SciDRUS  NIGER  M£LANONOTU8\  var.  noY.     (Plate  VI.) 

d  and  2  $ .     7  &  9/88.    Las  Vigas,  Jalapa. 

"  Ardilla  de  Pinal."     Eyes  dark  grej. 

Most  nearly  allied  to  S.  niper  cinereus,  but  distinguished  by  the 
presence  of  a  broad  stripe  of  black  running  down  the  centre  of  the 
back  from  the  neck  to  ihe  rump.     Size  as  in  var.  ludovicianus, 

Creneral  colour  above  clear  grizzled  grey,  without  any  fringe  of 
mfoos  or  fulvous.  Face  similar  but  darker ;  crown  of  head  between 
the  ears  black.  A  well-defined  ring  round  the  eye  bright  pale 
yellow.  Ears  grey  on  both  surfaces,  a  prominent  pale-yellowish 
patch  on  the  side  of  the  neck  behind  each  one.  Nape  and  back 
of  neck  grey,  the  centre  rather  darker,  and  deepening  backwards 
into  the  characteristic  dorsal  stripe,  along  which  the  hairs  are  deep 
shining  black  at  their  tips,  while  the  underfur  is  dark  smoky  grey, 
the  whole  stripe  therefore  contrasting  very  markedly  with  the  clear 
grey  of  the  sides.  Sometimes,  however,  the  stripe  is  itself  grizzled, 
owinff  to  the  hairs  of  the  underfur  being  ringed  with  pale  yellow. 
Whole  of  nnder  surface  from  chin  to  anus,  and  inside  of  limbs, 
bright  salmon-colour,  the  hairs  of  this  tint  to  their  roots,  and 
sharply  contrasted  with  the  grey  of  the  neck  and  flanks.  Upper 
surfaces  of  hands  and  feet  also  vellowish,  but  the  hairs  slate-coloured 
at  their  bases.  Tail  long  and  full,  without  any  tinge  of  fulvous ; 
the  hairs,  which  are  upwards  of  two  inches  in  length,  with  their 
basal  half  dirty  white  interrupted  by  one  or  two  narrow  black  rings, 
and  their  terminal  half  deep  black  to  within  half  an  inch  of  the  tip, 
where  they  are  pure  white.  This  coloration  of  the  tail-hairs  is 
essentially  the  same  as  is  found  in  S.  niger  typicua  and  S,  niger 

Skull  and  teeth  as  in  8,  einereus ;  premolars  of  course  only  1  in 
number. 

'  In  connection  with  this  species  I  may  take  the  opportunity  of  correcting  an 
error  of  identification  committed  by  me  in  1882,  in  a  paper  on  some  mammals 
from  Durango  (P.  Z.  a  1882,  p.  372).  Two  Squirrels  from  Ciudad  are  there 
referied  to  as  belonging  to8,g  iaeoflavuB,  Ghr. ;  but  a  renewed  examination  proves 
that  they  are  reaUy  examples  of  ^9.  niger  ludovicianus,  Gust.,  for  which  that 
locality  is  the  most  southern  on  record.  This  correction  is  of  all  the  more 
importance  as  doubt  has  been  Uirown  on  the  occurrence  of  8,  niger  in  Mexico 
at  all  (Alston,  BioL  Cent.-Amer.,  Mamm.  p.  124),  and  it  also  renders  more 
marked  the  striking  difference  between  the  faunas  of  Oiudad  and  Yentanas,  the 
two  villages  at  which  Mr.  Forrer^s  Dnranflo  specimens  were  obtained.  The 
former  is,  in  fact,  proved  more  decisively  than  ever  to  be  Nearctic,  and  the 
Utt<T  Keotropical,  although  the  two  are  within  quite  a  short  distance  of  one 
another. 
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Measurements  (approximate)  of  an  adult  male,  preseired  as  a 
skin  : — Head  and  body  290  millim. ;  tail,  without  hairs  245,  with 
hairs  330;  hind  foot  without  claws  62;  ear,  above  crown,  17* 
Skull :  basal  length  53*5,  greatest  breadth  37 ;  length  of  upper 
tooth-row  ll'l. 

It  seems  at  first  sight  impossible  that  this  very  well-marked 
Squirrel  should  be  conspecific  with  the  ordinary  Fox-Squirrel  of  the 
United  States ;  but,  bearing  in  mind  the  extraordinary  difference 
between  S.  einereus  and  S,  lodovieiamts,  admittedly  only  varieties  of 
one  species,  I  think  it  safer,  for  the  present,  only  to  give  a  varietal 
appellation  to  this  new  form,  especially  as  the  characteristic  dorsal 
stripe  varies  considerably  in  its  development  even  within  the  small 
series  before  me. 

10.  SCIURUS  YARIEGATUS,  Erxl. 

c^  and  2  9 .     1 1/88.     Hacienda  de  Tortugas,  Jalapa.     2000  feet. 

2  d,  1  $.     9/87.     Jalapa, 

2  d ,  2  $ .     7  &  8/88.     Coatepec. 

2  rf,  1  $  .     7  <fc  8/88.     Plan  del  Rio. 

3  d,  1  2.     7-9/88.     Hualusco,  4000  feet, 
d .     2/88.     Alvarado. 

"  Ardilla.''     Eyes  dark  bluish  brown  or  black. 

11.  SciuRUS  DEPPKi,  Ptrs. 

$  .     1 1/88.     R.  Juan  Martin,  Misaiitla. 
2  d»  1  $.     8/88.     Coatepec,  Jalapa. 
d.     8/88.     Plan  del  Rio,  Jalapa. 

4  d  •  6  $  .     7-9/88.     Huatusco,  3500-4000  feet. 

"  ArdiUa  parda,"  "  Moto,"  "  Motito."  Eyes  dark  bluish  brown 
or  black. 

12.  GeOMTS  HISPIDX78,  LeC. 

2  d .     8/88 .     Huatusco,  3600  feet. 
"  Tuza."     Eyes  bluiRh  grey. 

13.  Lepcs  callotis,  Wagl, 

d  wid  2  $ .     7-9/88.     Las  Vigas,  Jalapa. 
Eyes  greyish  yellow. 

14.  Lepus  sylvaticcs,  Bachm. 

d .     8/88.     R.  Rancho  Nuevo,  Misantla,  60  feet. 
? .     1  l/i<8.     Hacienda  de  Tortugas,  JaUpa,  3000  feet. 
2d.     7  &  8/88.     Coatepec. 

2  and  4  young.     8/88.     Zeutla,  Huatusco,  3300  feet. 
"  Conejo."     Eyes  brownish  or  bluish  grey. 

15.  Lkpus  tera-crijcis,  sp.  n.    (Plate  VII.) 

2  $  and  1  young.     7/SS.    Las  Vigas,  Jalapa. 
Eyes  grey. 
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Apparently  allied  to  L,  ayhatieua^  but  markedly  larger,  with 
lonicer  ears,  and  mach  duller  in  general  colour. 

Fur  very  soft,  markedly  softer  than  in  the  ordinary  southern 
forms  of  L.  sylwUicus.  General  colour  dirty  yellowish  or  greyish, 
without  rufous,  except  on  the  nape,  the  light  subterminal  rings  on 
the  hairs  uniformly  pale  cream-colour.  Face  grizzled  greyish 
yeUow,  the  Kght  area  round  the  eye  well-marked,  pale  cream-colour. 
Ears  about  as  long  as  the  head,  their  backs  thinly  haired,  grey,  the 
extreme  tips  and  outer  edges  darkening  to  black,  but  not  more  promi- 
nently so  than  in  L,  sylvatieua.  Inner  surfaces  dull  yellow,  this  colour 
not  visible  along  the  edges  of  the  ear.  Nape  dull  pale  rufous. 
Underfur  of  back  slaty  basally,  dull  brown  terminally ;  longer  hairs 
black,  with  a  cream-coloured  subterminal  ring.  Sides  gradually 
becoming  yellowish  towards  the  belly ;  under  surface  dirty  yellowish 
grey,  the  line  of  demarcation  not  marked  at  all.  The  belly-hairs 
themselves  are  pale  slaty  basally,  and  dull  yellowish  terminally, 
while  there  are  scarcely  any  white- tipped  hairs  present.  On  the  chin, 
however,  the  hairs  are  white-tipped.  Fore  limbs  dull  orange-yellow, 
their  posterior  sides  scarcely  lighter ;  fore  feet  about  as  hairy  as  in 
ordinary  Mexican  L,  sylvatieus.  Hind  limbs  dull  orange-erey 
externally,  gradually  becoming  more  fulvous  to  the  heels ;  uieir 
inner  edges,  the  pale  line  along  the  groin  in  front  of  the  hip,  and 
the  upper  surfaces  of  the  hind  feet  dull  yellow,  not  white.  Tail 
rather  short,  greyish  brown  above,  the  hairs  both  here  and  on  the 
rump  in  front  of  it  slaty  basally,  and  yellowish  brown  terminally  ; 
under  surface  pure  white. 

Skull  readily  distinguishable  from  that  of  L,  aylvaticus  by  its 
greater  size.  Postorbital  processes  pressed  against  the  sides  of  the 
brain-case  at  their  tips  posteriorly,  but  free  at  their  bases.  Inter- 
parietal triangular,  its  antero-posterior  nearly  two  thirds  its  trans- 
verse diameter.  Occipital  shelf  unusually  broad.  Anterior  edge  of 
palatal  bridge  level  with  the  front  of  the  anterior  premolar,  and  its 
hinder  edge  level  with  the  division  between  the  last  premolar  and 
the  first  molar. 

Measurements  (approximate — from  a  dried  skin): — Head  and 
body  460  millim. ;  tail,  without  hairs  32,  with  hairs  43  ;  hind  foot, 
without  claws  94,  with  claws  104 ;  ears,  above  crown,  90. 

Skull — Greatest  length  (occiput  to  gnathion)  85,  basal  length  69'5, 
greatest  breadth  39  ;  nasals,  length  36,  breadth,  anteriorly  10,  pos- 
teriorly 15  ;  interorbital  breadth,  including  supraorbital  ridges,  19*4, 
intertemporal  breadth,  internal  to  processes,  13  ;  interparietal,  length 
5*3,  breadth  8*7;  occipital  shelf,  breadth  11*6;  diastema  23*4; 
palatine  foramina,  length  20*4  ;  least  breadth  of  palatal  bridge  9*2 ; 
length  of  upper  tooth-series,  crowns  only,  14 ;  basi-cranial  axis  22  ; 
basi- facial  axis  52.  Lower  jaw — ^length,  bone  only,  65,  to  incisor- 
tips  68 ;  height  from  condyle  to  antero-inferior  corner  of  angular 
ridge  43  ;  length  of  the  ridge  31. 

It  b  with  much  hesitation  that  I  presume  to  add  to  the  long  list 
of  described  American  Leporidee,  but  L,  verte-crucis  seems  so 
distinct  from  any  known  form  that  there  appears  to  be  no  alternative. 
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From  L,  $yivaticus,  an  inhabitant  of  the  same  district,  it  is  distin- 
guishable at  the  first  glance  by  the  characters  already  referred  to. 
L,  grayiOMi,  if  really  distinct  from  L,  sylvaticus,  does  not  approach 
it  at  all.  It  cannot  of  course  be  confounded  with  any  of  the 
American  Changing  Hares,  nor  with  the  large  and  peculiarly  marked 
L.  caliotii  and  L.  cali/bmicus,  L,  trowhridgei  is  very  much  smaller. 
L.  brasiiiensis  and  L.  gabhi  are  smaller,  have  harsher  fur,  and  much 
shorter  ear^s  and  tail ;  and,  finally,  L.  palustris  and  L.  aquatieus  are 
distinguished  from  it  bv  their  harsh  fur  and  by  the  fusion  of  their 
postoroital  processes  with  the  frontal  bone.  I  have  also  compared 
It  with  specimens  of  L.  eunicHiMi,  which  might  of  course  have  been 
introduced,  but  it  is  evidently  quite  distinct  from  that  animal. 

16.  DlCOTYLKS  TAJACU,  L. 

2  (f  >  1  $  •     9  &  1 1,88.     R.  Juan  Martin,  Misantla,  2000  feet, 
cf .     11  88.     R.  Ranchro  Nuevo,  Misantla,  320  feet. 
(^ .     n  88.     Santa  Ana,  Jalapa. 
cT    $  .     1 1/88.     Hacienda  de  Tortugas,  Jalapa. 
rf.     10  88.     Jalapa. 
**  Jaboli.**    Eyes  dark  bluish  grey. 

17.  CARIACrS  ▼IROINIANUS,  Bodd. 

Young  <^  .     8  88.     Palo  Gacho,  Jalapa. 
•'  Uamito."*     Eye*  grey. 

18.  CoASsvs  RYJFiNCS,  Puch. 

$ .     8  88.     Haatttsco,  4000  feet. 
*•  FVmasatew^*     Eyea  brownish  grey. 

)9«   TaMANDVA  TSTmADACTTUk*  L. 

(  ,  1 1  88.     Hacienda  de  Tortugas.  Jalapa. 

**  Hon»i|tttenK^*     Eye*  black. 

The  «KM4  iKkrtbem  lortJuy  ntconkd. 

5XK  TaTVSIA  NOTUICINCTA,  L. 

V^ .     11^8.     Hacirada  de  Tortogso,  JaUp«,  ^600  fiecC 
*^  F^^chi."*     Ett«  cl«r  tCubk  gtey. 

^U  I>tP«ur«Ts  MAasrrtAUSs  L. 

v>  ^xH^wi.     8  8^     H'Ju;u^o\  -liX^)  ieet. 
^  K^.MHWK  h^.^     Ex  M  V:*ck. 
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February  18,  1890. 

Dr.  St.  George  Mivart,  F.R.S.,  in  the  Chain 

Mr.  Tegetmeier  exhibited  and  made  remarks  on  two  Cats'  skulls, 
out  of  the  large  quantity  of  remains  of  these  animals  recently  brought 
to  this  country  from  Egypt. 

The  following  papers  were  read  : — 

1.  First  Report  on  Additions  to  the  Lizard  Collection  in  the 
British  Museum  (Natural  History) .    By  G.  A.  Boulenoeb. 

[SeoeiTed  January  29, 1890.] 

(Plates  VIII.^XI.) 

1.  List  of  the  Species,  new  or  previously  unrepresented,  added  to  the 
Collection  since  January  1 887. 

(An  asterisk  indicates  type  specimens.) 

*1.  Chondrodactylus  weiri,  Blgr.  P.  Z.  S.  1887,  p.  339.— Kala- 
hari (  Weir). 

2.  Teratoscincus  przewalskii,  Strauch.  Oeckon.  St.  Petersb.  Mus. 

1887,   p.  71.— Tschagau-Togoi,   Gansu  (St.  Petersburg 
Mus,) ;  Kashgar  (Lansdell). 

3.  Crossobamon  eversmanni,  Wiegm.-^Transcaspia  (Radde). 

4.  Saurodactylus  mauritanicus,  D.  &  B.^ — Mogador  (Queden- 

feldt). 

5.  Gymnodactylus  fedtschenkoi,  Slrauoh,  7.  c.  p.  46. — ^Trans- 

caspia  (Radde). 
*6.  Gymnodactylus  russowi,  Strauch,  /.  c.  p.  49. — Tschinas,  Tur- 

kesUn  (St.  Petersburg  Mus.). 
*?•  Gymnodactylus  antillensis,  y.  L.  de  Jeude,  Notes  Leyd.  Mus. 

ix.  1887,  p.  129.— Curagoa  (Leyden  Mas.). 
*8.  (Edura  a/ricana,  Blgr.  Ann.  N.  H.  (6)  ii.  1888,  p.  137.— 

Damaraland  (S.  African  Mus.). 
♦9.  Lyyodactylus  Jischeri,  Blgr.  in/ra. — Sierra  Leone  (Fischer). 
*10.  Gecko  Usteri,  Blgr.  P.  Z.  S.  1888,  p.  535.— Christmas  Isl., 

Indian  Ocean  (Lister). 
*11.  Platypholis  fasciata,  Blgr.  infra. — Mombasa  (Last). 
12.  liareniola  neglect  a,  Strauch,  /.  c.  p.  21.^»Algerian  Sahara 

(Lataste,  R.  Blanchard), 

'  I  now  And  that  Gtmnodactylus  mauritamcust  which  I  had  not  seen  when 
the  Catalogue  of  Xiizards  was  published,  is  not  a  Gymnodactylus.  Its  digits 
are  simiUur  to  those  of  Abophylax  pipienSt  from  which  it  differs  in  its  smifill 
subtmbrioate  flat  dorsal  soales,  and  in  tne  absence  of  pneanal  pores.  I  therefore 
restore  the  genus  Saurodactylus,  Fitz.,  of  which  G.  mauritanicus  is  the  type, 
as  had  already  been  done  by  Boettgerin  1883. — Gymnodactylus  trach^pkarus, 
Bttgr.,  is  a  Gymnodactylus, 
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*13.  Pachydactylus  UemgatM^  Fischer,  JB.  Hamb.  Wiss.  Aost.  ▼. 

1888,  p.  15.— Namaqtialand  (Fi$eher), 
♦14.  Pachydactylus  fasciatus,  Blgr.  Ana.   N.  H.  (6)  ii.   1888, 
p.  138. — Namaqualand  (8,  African  Mus,). 
15.  Bkoptropus  afcTy  Ptrs. — Damaraland  {S.  African  Mtu,), 
*16.  SphcerodactyluM  meridionalis,  Blgr.  Ann.  N.  H.  (6)  ii.  1888, 
p.  40 — If^uarasse,  Peraambiico  (Ramaye). 
17*  Sphcerodactylua  microlepis^  R.  &  L. — S.  Lucia  {Ramctge). 
18.  Eublepharis  varieyatus,  Baird. — ^Texas  {Forrer^  Taylor). 
*19.  Uroplales  phantasticus,  Blgr.  Ann.  N.  H.  (6)i.  1888,  p.  101. 
— Madagascar  (Baron). 
20.  Aphaniotisfuscay  Ptrs.* — Malacca  (Hcrvey). 
♦21.  Dendragama  baulenyeri,  Doria,  Ann.  Mus.  Genova,  (2)  vi. 

1888,  p.  649.*— Mt.  Singalang,  Sumatra  ( Dorta). 
*22.  Calotes  microlepisy  Blgr.  Ann.  Mus.  Geneva,  (2)  v.    1887, 
p.  476. — Plapoo,  Tenasserim  {Fed). 
23.  Agama  stolicrkana,  Blanf. — Kashgar  (Lanadell). 
•24.  Phrynocephalus  raddii,  Bttg.  Zool.  Anz.    1888,   p.  262. — 
Transcaspia  (Radde). 

25.  Pkrynocephaius  affinis,  Strauch. — E.  Mongolia  (Fischer). 

26.  Phrynocephalus  axillaris,  Blnnf. — Kashgar  (Lansdell), 
•27.  Anolis  panamensis,  Blgr.  infra. — Panama  (Boulenyer). 
•28.  Liocephalus  bolinianuSf  Blgr.  infra. — Bolim  (Fiseker). 

29.  Sawrmmalus  ater,  A.  Dam. — ^Arizona  (Forrer). 

30.  Uta  omata,  B.  k  G — El  Paso,  Texas  (Forrtr). 

*31.  Sceloporus  omiltemanus,   Gthr.  Biul.  C.-Am.,  Rept*  p.  66, 
1890. — Omilteme,  Mexico  (Godman). 

'  32.  Sceloporus  omatus^  Baird. — N.  Leon,  Mexico  (Taylor). 

•33.  Sceloporus  jalapa,  Gthr.  /.  c.  p.  74« — Jalapa,  Mexico  (^God- 
man). 
34.  Sceloporus  couchii,  Baird. — Texas  (Taylor), 

♦35.  Sceloporus  rubriveniris,  Gthr.  I.  c.  p.  72. — Omilteme,  Mexico 
(Godman). 
36.  Sceloporus  pyrrhocephahis^  Cope. — Colima  (Godman). 

*'67.  Sceloporus  teapensis,   Gthr.  /.  c.  p.  75. — ^Teapa,  Tabasco 
(Godman). 

38.  Sceloporus  lateralis,  Cope,  P.  U.  S.  Nat.  Mas.  1888,  p.  397.— 

Texas  (Taylor). 

39.  Phrynosoma  modestum,  Gir. — N.  Leon  (Taylor). 
•40.  Cham€Bsaura  didactyla^  Blgr.  infra. — S.  Africa. 

*41.  Anniella  texana,  Blgr.  Ann.  N.  H.  (5)  xx.  1887,  p.  50.— El 
Paso,  Texas  (Forrer). 

42.  Ameiva  t€eniura.  Cope. — Hayti. 

43.  Ameiva  fuscata,  Garm.  Bull.  Essex  Inst.  xix.  1887,  p.  5. — 

Dominica  (Ramage). 

^  The  specimeuB  from  Nias  referred  by  me  to  A,  futca  belong  to  a  distinot 
speoien  which  has  been  named  A,  ttcutirostria  hj  Modigliani,  Ann.  Mas.  Qeno? a» 
(2)  Tii.  1889,  p.  8. 

3  =8al€a  rosaceum,  Thominot,  Bull.  Soa  Fhilom.  (8)  i.  1889,  p.  24  (typo 
examined). 
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44.  Ameiva  ehrysolama.  Cope. — Hayti. 
*45.  Ameiva  pluvionotata,  Garm.  /.  c. — Montserrat  (Mus.  Comp. 

Zoology). 
•46.  Echinosaura  horrida,  Blgr.,  infra. — ^Ecuador. 
•47.  Ptychoglos9U8  bilineatua^  Blgr.  infra, — Ecuador. 
♦48.  Sienolepis  ridleyi,  Blgr.  P.  Z.S.  1887,  p.  640.— Igoarasse, 
Pernambuco  {Ridley). 

49.  MicrablepharuB  maximiliani^  R.  &  L. — Iguarasse,  Pernam- 

buco (Ramage). 

50.  Gymnophthalmus   pleii,   Bocourt. — S.   Lucia  (Mus.    Camp. 

ZooL,  Ramage). 

51 .  Amphisbana  oecidentalis,  Cope. — Pacasmayo,  N.  Peru  {Boett- 

9^r). 

52.  Amphiabtena  cteca,  Cuv.* — Porto  Rico  {Lulken). 

53.  MonopeltU  magnipartiia,  Ptrs. — Gaboon. 

54.  Lepidostemum  roitralum,  Strauch. — Bahia  (fFaUingham). 

55.  Agamodon  anguliceps,  Ptrs. — Somaliland  {Paris  Mas.). 

56.  TracAydromus  amurensis,  Ptrs. — Chabarowka  {Fischer). 
♦57.  Eremias  guineensia,  Blgr.  Ann.  N.  H.  (5)  xx.  1887,  p.  51. — 

Mouth  of  the  Niger. 
58.  Eremias  suborbitalis,  Ptrs. — Angra  Pequena  {Fischer). 
•59.  Mabuia  peringueyi,  Blgr.  Ann.  N.  H.  (6)  ii.  1888,  p.  139.— 

Namaqualand  {S.  African  Mus.). 
*60.  Mabuia  guadriearinata,  Blgr.  Ann.  Mas.  Genova,  (2)  iv. 

1887,  p.  618.— Bhamo,  Burma  {Fea). 

61.  Mabuia  elegans,  Ptrs. — Madagascar  {Baron). 

62.  Mabuia  wahlbergii,  Ptrs. — Angra  Pequena  {Fischer). 

63.  Lygosoma  Jischeri,  Blgr. — Port  Walcott,   N.W.   Australia 

{Beckett). 
*64.  Lygosoma  anomalopus^  Blgr.  in/ra. — Pinang  {Fischer). 
*65.  Lygosoma  wmlayanumy  Doria,  Ann.  Mus.   Genova,  (2)  vi. 

1888,  p.  651. — ^Mt.  Singalang,  Sumatra  {Doria). 

♦66.  Lygosoma  tebratum,  Blgr.  Ann.  Mas.  G^nova,  (2)  ▼.  1887, 

p.  478^ — Plapoo,  Tenasserim  {Fea). 
•67.  Lygosoma  Icakhienense^  Blgr.  op.eit.  ir.  1887,  p.  621. — Kak- 

hyen  hills,  Burma  {Fea). 
•68.  Lygosoma  doritB,  Blgr.  I.  c.  p.  620. — Kakhyen  hills  {Fea). 
•69.  Lygosoma  melanosiictum,  Blgr.  op.  cit.  y.  1887,  p.  479. — 

Tenasserim  (Fea). 
70.  Lygosoma  devisH,  Blgr.  (=  Heteropus  lateralis,  De  Vis,  nee 

L.  lateralis,  D.  &  B.). — Queensland  {Howes). 
•71.  lygosoma  nativitatis,  Blgr.  P.  Z.  S.  1887,  p.  516.— Christmas 

IsU  Indian  Ocean  {Maclear,  Lister). 
•72.  Lygosoma  fea,  Blgr.  Ann.  Mas.  Genova,  (2)  ir.  1887,  p.  623. 

— Rangoon  {Fed). 
•73.  Lygosoma  forbesii,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  343.— 

New  Guinea  {H.  O.  Forbes). 
74.  Lygosoma  muelleri,  Schleg. — New  Guinea  {Doria,  Forbes). 

^  The  specimen  referred  to  A.  coca  in  the  Oataloffue  of  Lizards  belongs  to 
a  distinct  species,  A.  ridleyi,  Blgr.,  recently  disooyered  in  Fernando  Noro^ia. 
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•75.  Ablepharu9  egeri<jB,  Blgr.  P.  Z.  S.  1888,  p.  535.— Christmas 
Isl.,  Indian  Ocean  {Lister), 

76.  Jblepharus  grayanus,  St«>l. — Kurrachee  {Murray). 

77.  Tropidophorus  yunnanensis,  Bigr. — Kakhyea  hills  {Fea), 
*78.  Eumeees  xanthi,  Gthr.  Ann.  N.  H.  (6)  iv.  1889,  p.  220.— 

Icbang,  Yang-tse-kiang  {Pratt). 
79.  Eumeees  brevilineatus.  Cope.— Texas  {Taylor). 
♦80.  Scincus  albi/aseiatas,  Blgr.  infra. — Senegambia. 
•81.  Seelotes  maerolepis,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  102.— 
Madagascar  {Baron). 
82.  Herpetosaura  arenicola,  Ptrs. — Delagoa  Bay. 
•83.  Sepsina  frontoparietalis,  Blgr.  Ann.   N.  H.  (6)  \v,   1889, 

p.  244. — Madagascar  {Maj aster). 
•84.  Sepsina  hessii,  Bttg.  Zool.  Anz.  1887f  p.  650. — Lower  Congo 
{Hesse). 
85.  Jcontias  hildebrandti,  Ptrs. — Nossi  B^. 
♦86.  Chamaleon  roperi,  Blgr.  iii/r/y. — Kilifi,  E.  Africa  (fio/ier). 
•87.  Chamaieon  guentheri,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  22.— 
Nossi  B^. 
88.  Cham<Bleon  polleni,  Ptrs. — Majotta,  Comoro  Islands  {Paris 

Mus.f  Doria). 
•89.  Chamceleon  willsii,  Gthr.  Ann.  N.  H.  (6)  ▼.  1890,  p.  71.— 

Madagascar  (  Wills,  Baron). 
*90.  Cham€Bleon  gastrotania,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  10.3. 
— Madagascar  {Baron). 
91.  Chamaleon  campani,  Grand. — Madagascar  (Baron). 
*92.  Chamaleon  boettgeri,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  23.— 
Nossi  B^. 
93.  Brookesia  ebenaui,  Bttg. — ^Nossi  B^. 

II.  Descriptions  of  new  Species. 

Lygodactylus  fischeri.    (Plate  VIII.  fig.  1.) 

Nostril  pierced  just  above  the  suture  between  the  rostral  and  the 
first  labial,  between  the  latter  and  two  nasals;  rostral  entering 
largely  the  nostril ;  nine  upper  and  six  lower  labials  ;  mental  large, 
followed  by  small  chin-shields  graduathig  into  the  gular  granules. 
Dorsal  scales  minutely  granular;  Tentnds  smooth.  Limbs  as  in 
L.  capensis.  A  transverse  series  of  ten  prseanal  pores.  Tail  depressed, 
uiferiorly  with  a  double  series  of  transversely  enlarged  scales.  Pale 
olive  above ;  a  blackish  streak  on  each  side  of  the  head,  passing 
through  the  eye ;  a  very  large  black  spot  behind  the  axil,  followed 
by  a  series  of  smaller  ones  ;  uniform  white  inferiorly. 

From  snout  to  vent  35  millim. 

A  single  specimen  from  Sierra  Leone  (S.  Stahl,  1882)  in  the 
collection  of  the  late  Dr.  J.  G.  Fischer. 

Platypholis,  g.  u.  {Geckonidarum). 
Digits  strongly  dilated,  free,  with  transverse  undivided  lamellae 
below,  all  but  the  thumb  and  inner  toe  armed  with  a  retractile  claw. 
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Body  covered  with  uniform  flat  juxtaposed  scalen.    Male  with  praeaaal 
pores. 

This  genus  is  most  nearly  related  to  HomopkolU^  Bl^r.,  with 
which  it  agrees  in  the  structure  of  the  di^ts,  hut  differs  in  the 
juxtaposed  scales  aud  the  presence  of  praeaual  pores. 

Platypholis  FA6CIATA.    (Plate  VIII.  fig.  2.) 

Head  oviform,  very  convex  ;  snout  as  long  as  the  diameter  of  the 
orbit,  or  the  distance  hetween  the  latter  and  the  ear ;  ear-opening 
small,  round.  Upper  surface  of  head  with  equal  granules,  which 
are  smaller  and  more  convex  than  the  dorsals  ;  rostral  pentagonal, 
not  cleft  above  ;  nostril  pierced  between  the  first  labial  and  three 
nasals,  the  anterior  of  which  is  large ;  ten  upper  and  nine  lower 
labials  ;  mental  small,  pentagonal,  followed  by  very  small  chin-shields 
passing  gradually  into  the  minute  granules  of  the  throat.  Dorsal 
scales  flat,  roundish,  smooth,  larger  than  ventrals,  which  are 
subimbricate.  A  pair  of  anal  pores.  Greyish  olive,  with  crescentic 
dark  brown  bands,  broader  than  tlie  interspaces  between  them,  the 
anterior  on  the  nape  and  extending  on  each  side  to  the  eyes,  four 
others  on  the  body  ;  lower  parts  marbled  with  brown. 

From  snout  to  vent  50  millim.,  head  15,  fore  limb  14,  hind 
limb  19. 

A  single  male  specimen  was  obtained  at  Mombasa  by  Mr.  Last, 
Mr.  Grose  Smith's  entomological  collector. 

Anolis  panamensis.    (Plate  VIII.  fig.  3.) 

Allied  to  A.  beckeri,  Blgr.  The  width  of  the  head  equals  the 
length  of  the  tibia,  the  length  once  and  two  thirds  the  width  ;  frontal 
concavity  feebly  marked,  no  frontal  ridges ;  upper  head-scales  slightly 
rugose,  not  keeled ;  scales  of  the  supraorbital  semicircles  enlarged, 
separated  in  the  middle  by  one  series  of  scales ;  enlarged  supraocular 
scales  numerous,  smooth ;  occipital  larger  than  the  ear-opeuins^,  sepa- 
rated from  the  supraorbitals  by  two  or  three  series  of  scales  ;  canthus 
rostralis  moderate,  canthal  scales  four  or  five;  nine  or  ten  upper 
labials  to  below  the  centre  of  the  eye ;  ear-opening  small,  roundish. 
Gular  appendage  moderate.  Body  scarcely  compressed.  Dorsal  and 
lateral  scales  equal  in  size,  minute,  granular,  smooth  ;  ventrals  larger, 
smooth.  The  adpressed  hind  limb  reaches  the  neck  ;  digital  expan- 
sions well  developed  ;  24  lamellae  under  phalanges  ii.  and  iii.  of  the 
fourth  toe.  Tail  slightly  compressed,  with  a  dorsal  series  of  enlarged 
flat  scales.  Greyish-olive  above,  marbled  with  whitish  and  dark 
brown  ;  lower  parts  whitish,  dotted  with  brown. 

millim.  millim. 

Total  length     115  Fore  limb    20 

Head    15  Hind  limb  31 

Width  of  head 9  Tibia    9 

Body    35  Tail 65 

Two  male  specimens  from  Panama. 
Proc.  Zool.  Soc— 1890,  No.  VI.  6 
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LiocEPHALUs  BOLiviANUs.     (Plate  IX.) 

Upper  head-scales  small,  strongly  keeled ;  nostril  lateral,  below 
the  canthus  rostralis  ;  nasal  separated  from  the  rostral  by  one  scale  ; 
no  large  supraoculars.  Side  of  neck  not  plicate,  covered  wtih  pointed, 
imbricate,  keeled  scales.  A  low  dorsal  crest.  Dorsal  scales  large, 
strongly  keeled,  feebly  mucrouate,  forming  slightly  oblique  longitu- 
dinal lines ;  lateral  scales  smaller ;  ventrals  a  little  larger  than  dorsals, 
very  strongly  keeled  ;  gulars  a  little  smaller  than  dorsals ;  38  scales 
round  the  middle  of  the  body.  The  adpressed  hind  limb  reaches  the 
end  of  the  snout.  Tail  very  slightly  compressed,  not  crested.  Pale 
bronzy  brown  above,with  angular  dark  brown  markings  pointing  back- 
ward; a  brown  oblique  band  from  below  the  eye  to  the  lip;  shoulder  and 
upper  surface  of  arm  blackish  brown,  with  a  white  anterior  border ; 
lower  parts  pale  olive,  with  white  spots. 

millim.  millim. 

Total  length    245  Fore  limb      43 

Head   21  Hind  limb    7.5 

Width  of  head     13  Tail 165 

Body  59 

A  single  female  specimen  from  Bolivia  in  Dr.  J.  G.  Fischer*s 
collection. 

CHAMiESAURA  DIOACTYLA.      (Plate  XI.  fig.    I.) 

Both  pairs  of  limbs  present,  with  two  minute  clawed  digits, 
inner  shortest.  Head-shields  striated ;  nasals  forming  a  suture,  sepa- 
rating the  rostral  from  the  frontonasal ;  latter  longer  than  broad, 
forming  a  suture  with  the  frontal,  separating  the  prsefrontals ; 
frontal  heptagonal;  four  subequal  parietals;  an  elongate  interparietal ; 
no  occipital ;  the  posterior  parietals  forming  a  suture  behind  the 
interparietal ;  three  supraoculars,  anterior  largest ;  three  supra- 
ciliaries,  anterior  largest ;  nasal  large,  pierced  in  its  posterior  portion  ; 
a  single  loreal ;  subocular  between  the  third  and  fourth  labials. 
Scales  on  the  body  in  26  longitudinal  and  39  transverse  series. 
Three  femoral  pores.  Bronzy  brown  above,  with  a  lighter  vertical 
line ;  golden  inferiorly. 

millim.  millim. 

Total  length    ,530  Hind  limb    8 

Head 15  Tail 420 

Fore  limb 5 

A  single  specimen  from  South  Africa. 

This  new  species  lessens  the  gap  between  O,  anea  and  C,  anguina, 

EcHiNOSAURA,  g.  n.  (Tmdarum). 

Tongue  moderately  elongate,  arrow-headed.  Lateral  teeth  com- 
pressed, hi-  or  tricuspid.  Head  with  large  shields  anteriorly,  granular 
posteriorly  ;  frontonosal  separating  the  nasals  ;  nostril  pierced  in  the 
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centre  of  a  single  nasal.  Ejelida  developed,  lower  scaly.  Ear  ex- 
posed, limbs  well  developed,  pentadactyle.  Upper  parts  granular 
with  enlarged  tubercles,  the  largest  of  which  are  spines ;  ventral 
plates  large,  squarish,  obtusely  keeled,  forming  regular  longitudinal 
and  transverse  series;  no  collar-fold;  throat  with  large,  trihedral, 
spine-like  tubercles.  No  femoral  or  prseanal  pores.  Tail  cyclo- 
tetragonal,  slightly  compressed,  with  rings  of  enlarged  tubercles. 

The  nearest  ally  of  this  very  striking  new  genus  is  Neu8tieuru9^ 
D.  &  B.  Apart  from  the  presence  of  eyelids  it  is  not  without 
resemblance,  in  its  external  appearance,  to  Lepidophyma^ , 

ECHINOSAURA  HORRIDA.      (Plate  X.  fig.   1.) 

Head  very  distinct  from  neck,  with  pointed  snout ;  rugose  sym- 
metrical shields  on  the  snout  and  the  anterior  half  of  the  vertex,  and 
on  the  supraocular  region ;  the  rest  of  the  head  with  unequal-sized 
granules :  ear-opening  smaller  than  the  eye-opening ;  five  or  six 
upper  and  as  many  lower  labials.  Vertebrcd  line  with  two  series  of 
enlarged  keeled  scales,  on  each  side  of  which  are  several  oblique 
convergent  series  of  similar  scales ;  large  erect  spines  on  the  nape 
and  flanks,  smaller  ones  on  the  limbs.  Ventral  shields  in  8  longitu- 
dinal and  20  transverse  series.  A  transverse  series  of  seven  small 
shields  borders  the  anal  cleft.  The  hind  limb  reaches  the  shoulder, 
the  fore  limb  nearly  the  nostril.  Tail  a  little  longer  than  head  and 
body,  the  keeled  scales  forming  rings  largest  and  subspiiiose  on  the 
upper  surface.  Brown,  with  more  or  less  distinct  large  yellowish 
spots. 

millim.  tniUim. 

Total  length     1 50         From  end  of  snout  to 

Head 17  vent 65 

Width  of  head 10         Fore  limb    25 

From  end  of  snout  to  Hind  limb   34 

fore  limb 26         Tail 85 

Two  specimens,  female  and  young,  from  Ecuador. 

Ptychoglossus,  g.  n.  {Teiidarum), 
Tongue  moderately  elongate,  arrow-headed,  with  oblique  plicae 
converging  towards  the  median  line.  Lateral  teeth  compressed,  bi- 
or  tricuspid.  Head  with  large  regular  shields  ;  frontonasal  separating 
the  nasals ;  praefrontals  and  frontoparietals  present ;  nasal  pierced 
in  the  suture  between  two  nasals.  Eyelids  developed,  lower  scaly. 
Ear  exposed.  Limbs  well  developed,  pentadactyle.  Dorsal  and  lateral 
scales  subequal,  narrow,  with  parallel  sides,  ending  in  an  obtuse  point, 
imbricate  and  keeled;  ventral  plates  large,  square,  subimbricate, 
smooth,  forming  regular  longitudinal  and  transverse  series.  A  strong 
collar-fold.    Tail  subcylindrical.     Male  with  femoral  pores. 

Distinguished  from  Jlopoghssus,  Blgr.,  in  the  scaling  of  the  body 
and  the  strong  collar-fold. 

1  I  seize  this  opportunity  to  change  the  name  of  the  allied  genus  Cricosaura, 
GundL  and  Peters,  18(53,  which  is  preoccupied  by  a  fossil  Crocodilian  (Wagner, 
I860),  to  Critoifpit. 
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Ptychoglossus  BILINEATU8.  (Plate  X.  fig.  2.) 
Head  short,  snont  obtuse ;  frontonasal  broad ;  prsBfruntals  forming 
a  short  suture ;  interparietal  about  half  the  width  of  the  parietals ; 
no  occipitals ;  a  small  loreal ;  seven  upper  labials,  third  very  long ; 
five  lower  labials ;  chin-shields  very  large,  one  anterior  and  three 
pairs  in  contact  on  the  median  line.  Gular  scales  squarish,  in  seven 
transverse  series  ;  collar  formed  often  scales,  the  median  pair  largest. 
Dorsal  scales  in  28  longitudinal  and  30  transverse  series ;  ventrals 
longer  than  broad,  in  10  longitudinal  and  17  transverse  series.  Four 
praeanals,  median  pair  large.  The  hind  limb  reaches  the  elbow,  the 
fore  limb  the  posterior  border  of  the  orbit ;  scales  on  limbs  smooth. 
1 1  femoral  pores  on  each  side.  Tail  scaled  like  the  body.  Pale 
brown  above,  with  a  yellowish  streak  along  each  side  of  the  back  ; 
lower  parts  white. 

millim.  millim. 

Total  length    97         From  end  of  snont  to 

Head    12  vent 53 

Width  of  head 8         Fore  limb    1.^ 

From  end  of  snout  to  Hind  limb 23 

fore  limb 21         Tail  (reproduced)   ..     44 

A  single  male  specimen  from  Ecuador. 

Lygosoma  anomalopus.     (Plate  XI.  fig.  4.) 

Section  Hinulia,  The  distance  between  the  end  of  the  snout  and 
the  fore  limb  nearly  equals  the  distance  between  axilla  and  groin. 
Snout  short,  obtuse ;  loreal  region  nearly  vertical.  Lower  eyelid 
scaly.  Nostril  pierced  in  a  single  nasal ;  no  supranasal ;  two  super- 
posed anterior  loreals  ;  rostral  flat  above,  forming  a  broad  straight 
suture  with  the  frontonasal,  which  is  broader  than  long ;  pnefrontals 
forming  a  short  suture  with  each  other ;  frontal  very  narrow  pos- 
teriorly, as  long  as  frontoparietals  and  parietals  together,  in  contact 
with  the  first,  second,  and  third  supraoculars ;  four  supraoculars, 
first  and  fourth  largest,  second  and  third  band-like ;  nine  supra- 
ciliaries ;  frontoparietals  and  interparietal  distinct ;  parietals  in  con- 
tact behind  the  interparietal ;  fifth  and  sixth  or  sixth  and  seventh 
labials  largest  and  below  the  eye.  Ear-opening  oval,  smaller  than 
the  eye-opening ;  no  auricular  lobules.  38  smooth  scales  round  the 
middle  of  the  body,  laterals  smallest.  A  pair  of  large  prsanals. 
The  adpressed  hind  limb  reaches  nearly  the  eye.  Fingers  moderate ; 
toes  extremely  unequal  in  length  and  compressed  ;  fourth  toe  half 
as  long  as  the  distance  between  axilla  and  groin,  fifth  very  short, 
hardly  longer  than  first;  subdigital  lamellae  keeled,  16  under  the 
fourth  toe,  the  subarticular  much  enlarged.  Brown  above,  with 
pale  reddish-brown  transverse  bands ;  a  black  loreal  streak ;  a  series 
of  white  spots  along  each  side ;  lower  parts  uniform  white. 

miUim.  millim. 

Total  length     175  Fore  limb    23 

Head    16  Hind  limb   50 

Width  ofhead 10  Tail  (injured) 105 

Body    54 
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Two  specimens,  adult  and  young,  from  Pinang,  in  the  collection 
of  Dr.  J.  a.  Fischer. 

SciNCus  ALBiFASciATus.     (Plate  XI.  fig.  5.) 

Sciucu9  officinalis^  var.  B,  Dum.  &  Bibr.  v.  p.  568. 

Head  and  limbs  as  in  S,  officinalis.  Ear-opening  barely  distin- 
guishable, corered  by  two  scales,  which  are  not  fringed.  Scales 
perfectly  smooth,  dorsals  larger  than  ventrals.  24  scales  round  the 
middle  of  the  body.  Brown  above,  with  seven  white  transverse  bands, 
etch  occupying  two  transverse  series  of  scales ;  each  brown  scale 
with  two  or  three  whitish  dots ;  sides  white,  with  a  blackish  spot 
at  the  end  of  each  white  dorsal  band  ;  limbs  and  lower  parts 
white. 

From  snout  to  vent  115  millim. 

A  single  specimen  from  Dakar,  Senegambia. 

CHAMiELEON  ROPERI.      (Plate  VIII.  fig.  4.) 

Casque  feebly  raised  posteriorly ;  parietal  crest  well-marked  but 
low ;  the  distance  between  the  commissure  of  the  mouth  and  the 
extremity  of  the  casque  a  little  shorter  than  the  mouth  ;  no  rostral 
appendages;  lateral  crest  strong;  occipital  lobes  well  developed, 
entirely  separated  from  each  other.  Body  covered  with  uniform 
rather  coarse  granules ;  a  feebly  serrated  dorsal  crest ;  a  strong  gular- 
ventral  crest.  No  tarsal  process.  Gular-ventral  crest  white ;  a 
whitish  lateral  stripe  from  the  axilla,  not  reaching  the  groin. 

6.  ?. 

millim.  millim. 

Totallength 220  197 

From  end  of  snout  to  extremity  of  mandible  . .     27  23 

From  end  of  snout  to  extremity  of  casque  ....     35  30 

Greadest  width  between  lateral  cranial  crests.  .16  13 

Depth  of  skull  (mandible  included)    20  19 

Width  of  head 18  16 

Body     82  80 

Tibia     22  20 

TaU 110  93 

Two  specimens  from  Kilifi,  East  Africa,  collected  and  presented 
by  Mr.  G.  D.  Trevoi^Roper. 

EXPLANATION  OF  THE  PLATES. 

Plati  VIIL 

Fig.  1.  LygcdactyluB  fiBcheri,  p.  80. 

2.  Platypholi»fa$ciata,  p.  81. 

2  a. ,  lower  view  of  foot     X  2. 

3.  Anoli»  panametuis,  p.  81. 

8  a, ,  upper  view  of  head,     x  2. 

4.  CAamwleon  ropiri  (p.  85),  upper  and  side  views  of  head. 
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Plate  IX. 
Liocephalus  boUvianu*  (p.  82),  with  upper  view  of  head. 

Platm  X. 

Fig.  1.  Echinosaura  korrida,  p.  83. 
2.  Pfychoglostus  bilineatus,  p.  84. 
a.  Side  view  of  head,  X  2.    b.  Lower  view  of  head  and  breast,  X  2.    e.  Poe- 
terior  ventral  and  anal  regions,  X  2.    d.  Tongue,  x  2. 

Platb  XI. 
Fig.  1.  Chamasaura  didactt/la,  p.  82. 
1  a. ,  hind  hmb,  x  3. 

2.  anea,  hind  limb,  x  3. 

3.  anguina,  hind  limb,  X  3. 

4.  Ly^otoma  atiomalopiu,  p.  84. 

5.  acincus  albofascicUuSf  p.  85. 


2.  On  a  Guinea-fowl  from  the  Zambesi  allied  to  Numida 
cristaia.  By  P.  L.  Sclater,  Ph.D.,  F.R.S.,  Secretary  to 
the  Society. 

[Beoeived  January  30,  1890.] 

(Plate  XII.) 

On  January  4th  last  year  we  received,  as  a  present  from  Mr. 
Percy  C.  Reid,  a  living  Guinea-fowl,  which  I  was  unable  to  determine. 
It  was  obviously  a  member  of  the  group  allied  to  Numida  cristata, 
and  had  a  bunchy  crest  as  other  members  of  that  section,  but 
appeared  to  be  different  from  N.  cristaia  in  having  the  mentutn 
slightly  feathered  and  no  red  wattle  or  red  naked  skin  on  the  throat. 
Upon  referring  to  Mr.  Reid  1  was  kindly  informed  by  that  gentleman 
that  this  Guinea-fowl  was  the  survivor  of  three  specimens  which  he 
had  obtained  at  Pandamatanga,  a  trading-station  on  the  Zambesi 
close  to  its  junction  with  the  Chob6.  This  species  was,  however, 
stated  not  to  be  indigenous  to  the  country  round  Pandamatanga,  but 
the  specimens  in  question  had  been  brought  there  from  a  district 
some  sixty  miles  east,  that  is  to  the  east  of  the  Victoria  Falls.  Mr. 
Reid  was  inclined  to  refer  the  species  to  Numida  pucherani,  and  it  is 
no  doubt  the  Guinea-fowl  indicated  under  that  name  in  Sharpe*s 
edition  of  Layard*s  '  Birds  of  South  Africa'  (p.  586)  as  found  near 
the  Victoria  Falls*  But  it  is  certainly  not  the  true  Numida  pucker  ani^ 
which  is  a  very  well  marked  species  without  any  black  ring  round 
the  neck,  and  with  a  bright  red  naked  skin  round  the  eyes  and  on 
the  throat,  found  in  Eastern  Africa  on  the  Zanzibar  coast '. 

The  specimen  presented  by  Mr.   Reid  having  died  in  September 

>  Cf.  Shelley.  P.  Z.  8. 1881,  p.  597,  and  the  figure  P.  Z.  S.  1877,  p.  652.  pi.  Ixv., 
where  this  species  is  called  Numida  ellioti.  Knmida  granti,  Elliot  (P.  Z.  S.  1871 , 
p.  584;  id.  Mon.  Phas.  ii.  pi.  43),  was  founded  on  a  drawing  bj  Col.  Gh^nt  of  a 
specimen  obtained  in  Ugogo,  and  is  probably  the  same  species. 
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last,  I  have  taken  considerable  trouble  to  find  a  correct  name  for  it, 
but  as  jet,  I  regret  to  say,  not  quite  successfully.  It  belongs,  as 
will  be  observed,  to  a  species  allied  to  N,  cristata^  of  which  I  have 
examined  a  fine  skin  kindly  lent  to  me  by  Mr.  Biittikofer  and 
obtained  by  that  gentleman  in  Liberia  in  1880.  It  agrees  generally 
with  N.  cristata  in  its  spotted  body,  white-ed8:ed  primaries,  broad 
black  ring  round  the  neck,  and  crested  bead.  But  it  seems  to  differ 
from  N.  cristata  in  having  a  conspicuous  fold  of  naked  skin  at  the 
back  of  the  neck  of  a  pale  yellowish-grey  colour,  the  naked  skin  on 
the  throat  not  red  but  leaden-grey,  and  a  slightly  feathered  chin. 

The  representative  of  N,  cristata  on  the  eastern  coast  of  Africa  is 
commonly  supposed  to  be  N.  edouardi,  Hartlaub,  of  which  If, 
verreauxi,  Elliot,  is  a  synonym  (c/.  Sclater,  P.  Z.  S.  1871,  p.  496). 

Mr.  Elliot,  in  his  '  Monograph  of  the  Phasianidse,'  it  is  true,  refers 
i\r.  edotKirdi  to  N.  cristata,  and  makes  i^T.  verreauxi  different.  But 
it  appears  that  the  specimen  in  the  Paris  Museum,  mentioned  by 
Mr.  Elliot  (*  Ibis,'  1 870,  p.  300)  as  an  example  of  his  N,  verreauxi,  is 
the  identical  specimen  upon  which  Dr.  Hartlaub  established  his 
N,  edouardi^.  Therefore,  I  hold  N,  verreauxi  to  be  =N,  edouardi. 
But  I  am  unable  to  say  positively  whether  N,  edouardi  is  distinct 
^m  N.  cristata,  as  also  to  which  species  the  Zambesi  bird  should 
be  referred.  One  of  the  types  of  JV"^  verreauxi  (formerly  living  in 
the  Jardin  d'Acclimatation,  Paris,  and  subsequently  in  this  Societv's 
Gardens  ^)  is  now  in  the  British  Museum.  I  have  examined  this 
specimen  and  have  compared  it  with  Mr.  Reid's  bird  now  before  us.  I 
have  also  examined  the  other  specimens  of  the  same  form  of  Guinea- 
fowl  in  the  National  Collection,  and  have  quite  satisfied  myself  that 
Mr.  Reid's  bird  is  identical  with  a  specimen  obtained  on  the  Zambesi 
by  Dr.  Kirk.  But  according  to  Mr.  Elliot  his  N.  verreauxi  (i.  e.  N, 
edouardi)  had  when  living  a  **  very  conspicuous  red  throat " ',  of 
which,  indeed,  there  are  also  some  indications  in  the  type  specimen 
of  that  species  now  in  the  British  Museum  ;  but  this  was  certainly 
not  the  case  in  the  Zambesi  bird  when  alive. 

I  must  therefore  leave  the  question  of  the  exact  name  of  the 
Zambesi  Guinea-fowl  unsettled,  but  I  claim  to  have  established  the 
following  point  satisfactorily  : — 

The  NunUda  of  the  Zambesi  referred  by  Capt.  Sperling  (*  Ibis,' 
1868,  p.  291),  by  Mr.  Elliot  (Mon.  Phas.  ii.  sub  tab.  xlvi.),  and  by 
Mr.  Sharpe  (B.  S.  Afr.  p.  586)  to  N,  pucherani  is  not  that  species, 
but  a  species  more  nearly  allied  to  N.  cristata,  and  possibly  =JV. 
edouardi,  Hartl.,  if  the  latter  is  really  different  from  N,  cristata. 

The  figure  (Plate  XII.)  represents  the  head  of  the  Zambesi 
Guinea-fowl,  taken  from  a  sketch  made  by  Mr.  Smit  of  the  living 
bird. 

•  See  ftl«o  my  remarks  on  this  point,  P.  Z.  S.  1871,  p.  496. 

*  See  LUt  of  Vert.  An.  1883,  p.  495. 
»  IbU,  1870,  p.  300. 
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3.  Notes  on  the  Genus  Cyon. 
By  St.  Georoe  Mivart,  P.R.S. 

[Received  February  1, 1890.] 

Through  the  kindness  of  the  authorities  in  charge  of  the  Zoological 
Collection  in  our  National  Museum,  I  have  been  enabled  to  make  as 
careful  an  examination  as  I  could  of  the  numerous  specimens  (skins 
and  skulls)  of  the  aboye-named  interesting  genus  which  are  therein 
preserved. 

Amongst  the  skulls  I  find  one.  No.  58.  5.  4.  99,  which  came 
from  the  collection  of  this  Society,  and  which  presents  the  singular 
anomaly  of  haying  no  trace  of  the  second  upper  molar  on  either 
side. 

With  this  exception,  all  the  skulls  examined  by  me  agree  in 
possessing  the  following  characters,  most  of  which  I  have  not  found 
to  have  been  as  yet  noted  ; — 

Nasal  bones  extending  backwards  much  beyond  the  adjacent 
portions  of  the  maxillae ;  the  external  margin  of  each  nasal,  distad 
of  the  nasal  process  of  the  frontal,  strongly  concave,  so  that  the 
outer  margin  of  the  whole  length  of  each  nasal  has  a  subsigmoid 
outline.  Face  relatively  short ;  dorsal  surface  of  interorbital  region 
but  little  concave  transversely  ;  skull  viewed  in  profile  showing  very 
little  vertical  elevation  of  the  interorbital  region,  the  concavity  thus 
apparent  between  it  and  the  distal  end  of  the  nasals  being  very  slight 
both  in  degree  and  in  antero- posterior  extent ;  postorbital  processes 
of  the  frontal  projecting  outwards  but  slightly ;  postorbital  processes 
of  the  malar  rather  marked  ;  zygomata  not  strongly  arched  outwards ; 
anterior  palatine  foramina  very  large  and  much  elongated.  First 
upper  premolar  approaching  the  second  in  size  more  nearly  than  in 
CaniB ;  fourth  upper  premolar  with  a  smaller  internal  lobe ;  inner 
portion  of  first  upper  molar  relatively  smaller,  its  inner  tubercles 
and  cingulum  having  more  or  less  completely  coalesced ;  first  lower 
molar  relatively  smaller,  especially  its  inner  ridge.  Tail  decidedly 
less  than  half  the  length  of  the  body. 

I  have  been  unable  to  satisfy  myself  that  more  than  two  species 
of  this  genus  can  be  distinguished,  and  it  seems  to  me  possible  that 
even  this  distinction  may  be  found  unsatisfactory  when  more  skulls 
are  obtained  from  Northern  Asia. 

The  North-Asiatic  species  C,  alpinus  of  Pallas  ^  is  represented  by 
two  skins  which  differ  slightly  in  colour.  One  from  Siberia  is  very 
white ;  the  other,  which  has  a  yellow  tinge,  comes  from  the  Altai, 
and  its  skull  is  in  the  collection  ^  It  differs  ^om  all  the  other  skulls 
in  the  large  size  of  its  second  upper  molar  (as  has  been  previously 
recorded)  and  also  in  the  large  size  of  the  second  (and  last)  lower 
molar,  and  in  the  less  massive  form  of  the  angle  of  the  mandible. 

*  Zoogr.  Kosso-Aaiat  i.  p.  34. 

*  It  is  that  marked  No.  IX.  in  Prof.  Hujdej*i  table  of  nieaaurementa,  P.  Z.  S. 
1880,  p.  275. 
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The  nameroos  other  skins  in  the  Museum  present  a  wide  range 
of  variation,  some  having  the  hair  short  and  harsh,  and  others  having 
long  and  more  or  less  woolly  hair.  There  is  a  light -coloured  woollj 
skin  from  Nepal  (45.1.8.311);  and  one  specimen,  brought  by 
Lieutenant  Abbott  from  Cashmere,  which  nearly  approaches  in  light- 
ness of  colour  and  length  of  hair  the  specimen  of  C.  alpinus  from  the 
Altai.  Its  skull  \  however,  which  is  labelled  158^,  has  but  a  small 
second  upper  molar,  and  the  colour  of  the  skin  is  redder  and  the  fur 
'  less  soft  than  that  of  C,  alpinus,  even  the  specimen  from  the  Altai, 
which  is  the  less  white  of  the  two.  I  would  therefore,  provisionally 
at  least,  retain  C,  alpinus  as  a  distinct  species. 

I  have  carefully  examined  the  skin  from  Moulmein  (61. 11. 14. 2), 
which,  from  its  dark  back,  certainly  has  an  exceptional  appearance, 
and  has  been  regarded  as  an  example  of  a  distinct  species, 
6*.  ruiilans.  I  cannot,  however,  detect  anything  exceptional  in  its 
fikulL  Considering  also  the  gradations  of  difference  in  colour  and 
characters  of  fur  between  such  specimens  as  that  from  Malacca 
(39.  12.  20.3),  the  true  type'*  of  C.  dukhunensia  of  Sykes,  and 
others  with  yet  longer  or  darker  coats,  I  have  found  no  external 
characters  which  I  think  can  be  regarded  as  specifically  distinctive. 
The  teeth  of  the  red  forms  also  vary  more  or  less  in  size  and  pro- 
portion, without  such  differences  coinciding  with  differences  in  the 
coloration,  texture,  and  length  of  the  coat.  The  two  skins  from 
which  skulls'  have  been  extracted  closely  resemble  each  other, 
while  the  proportions  of  their  first  upper  molars  differ  considerably  ; 
a  circumstance  which  tends  to  throw  doubt  on  the  distinctness  of 
the  North- Asiatic  species,  a  doubt,  however,  which  will  disappear 
if  future  specimens  of  the  latter  animal  are  found  to  have  large 
upper  first  molars. 

We  may  therefore,  I  think,  distinguish  the  species  of  this  genus 
provisionally  as  follows : — 

Genus  Cyon,  Hodgson  (1838). 

1.  Cyon  jAVANicus  *. 

Colour  normally  red  ;  hair  generally  rather  or  very  short  and  not 
woolly.     M*  small. 

»  This  18  Prof.  Huxle/s  No.  VI.  /.  c. 

^  Br.  Murie,  in  hia  paper  on  this  species  (P.  Z.  S.  1872,  p.  715),  observes 
that  the  skull  "from  the  Iiecoan  forwarded  by  Colonel  S^kee  ....  is  juvenile, 
and  therefore  not  to  be  relied  on  osteologioally  as  distinotive  of  a  type."  This 
same  skull  is  referred  to  by  Dr.  Gray  (Catalogue  of  Camivora,  &o.  1869,  p.  186) 
as  that  of  Cuon  dukhunensU.  I  find,  nowever,  that  it  is  not  a  Cyon  at  aJl,  but 
a  true  Canit, 

*  These  are  respectively,  Nos.  45. 3. 19.  5  and  46. 5. 13. 2. 

*  This  species  has  been  commonly  named  sumairensU,  after  Hardwioke, 
whose  paper  in  voL  xiii.  of  the  Linnean  Society's  '  Transactions '  dates  from 
1822.  I  do  not  doubt,  however,  that  it  is  the  same  species  which  was  described 
by  P.  Cuvier  as  **Le  Loup  de  Java,"  in  the  Diet,  des  Sc.  Nat  torn.  viii.  (1817), 
upon  which  Desmarest  founded  his  species  Cant*  javanicHSt  published  in  his 
*  Mammalogie,'  p.  193— a  name  which  thus  dates  from  1820,  and  which  there- 
fore, if  I  have  correctly  determined  this  synonymy,  must  take  precedence. 

Proc.  Zool.  Soc— 1890,  No.  VII.  7 
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2.  Cyon  ALPINUS. 

Colour  normally  white  or  whitbh,  at  least  in  winter  ;  hair  very 
long  and  woolly.     M'  large. 

I  sabjoio  certain  osteological  dimensions  of  Cyon  javaniau  with 
comparisons  between  it  and  Canis  lupus  rar.  occidentalU  and 
C.  fatniliaris  yar.  dingo. 


Ct/(m 
favanicus. 

Canis  lufms. 

Tar.  occtden- 

talis. 

Canis  famiUaris 
Tar.  dingo. 

Length  of  oerrioal  rep^on    ... 

Length  of  dorsal  r^on 

Length  of  lumbar  re^on 

Length  of  sacral  region  

Atlas  to  end  of  sacrum    

Pectoral  limb  

16-5 
24-0 
190 
4-0 
63-5 
37-0 
47-5 
13-6 

12-0 
16-6 
143 
5-6 
6-7 
4-5 
1-7 
5-5 
11 
34 
1-6 

21-6 
26-0 
20O 
4-0 
71-6 
670 
76-0 
22-0 

21-6 

24-2 

240 

9-8 

10-5 

87 

30 

9-3 

1-4 

63 

30 

16-0 
240 
18-5 
60 
63-5 
47-0 
64-0 
16-6 

160 
180 
17-4 
6-4 
71 
6-7 
2-0 
6-3 
1-2 
4-3 
1-8 

PelTiclimb  

Humerus  

Badius    tb    root  of   styloid 
process 

PpmUr       .......  t  ......      r  r  r  t  .......  . 

Tibia  to  root  of  malloolus  ... 
Third  metacarpal 

Third  metatarsal 

Index  metacaroal 

Pollex  metacamal   

Index  metatarsal 

Hallux  metatarsal   

Pollex.  total  length 

Hallux,  total  length 

Cyon 
javanictts. 

Cams  fantiUaris 
Tar.  dingo. 

Basion  to  oyalion*  

31 
4-4 
10-8 
15-0 
7-5 
51 
6-3 
1-9 
32 
4-4 
6-2 
97 
12 
0-8 

3-2 

4-9 

12-5 

17-2 

9-3 

5-3 

7-3 

20 

33 

53 

5-6 

10-3 

1-4 

1-0 

Basion  to  sphenoideum* 

Spheniodeum  to  gnathion   . . . 

Basion  to  gnathion 

Length  of  palate 

Breadth  of  oalate    

6h«ite8t  length  of  nasals 

Breadth  of  nasals 

Interorbital  breadth    

Between  postorbital  processes 
Breadth  of  cranium 

Breadth  of  zygomata  

Longest  incisor 

Shortest  Incisor 

^  By  OTalion  I  mean  the  middle  point  of  a  line  extending  from  the  hinder 
margin  of  one  foramen  ovale  to  the  hinder  margin  of  the  other. 

'  See  P.  Z.  8.  1882,  p.  465.  By  sphenoideum  I  mean  the  junction  of  the 
basi-  and  pre-sphenoids,  which  is  generally  distinguishable  in  the  baait  oranii 
of  the  Canida. 
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Breadth  of - 


Length  of  —  ... 
P.  a 

n  ••" 

P.  4 

If 

M.I 

♦t  ■       ■  •• 

M.  r 
»» 

M.a 

Length  of  p—.  .. 

"        p72  •• 

pTs  •• 

"        pTi  •• 

iO" 


Breadth  of 


Length  of 
Breadth  of 


M.  1 


CyoH 

Canis/amiliaris 

javanums. 

Tar.  dingo. 

06 

0-6 

08 

11 

10 

1-2 

1-9 

2-0 

11 

1-3 

0-6 

0-8 

1-0 

M 

1-6 

1-6 

0-8 

11 

0-45 

035 

0-8 

0-9 

0-9 

11 

M 

1*2 

20 

2-0 

0-8 

10 

0-7 

0-9 

0-5 

0-6 

0 

0-6 

0 

0-4 

Atlas  to  eod  of  sacrum  being  taken  at  100  : — 


Cyan 
javanicus. 

CanU  lupus. 

B^ative  lenirth  of  oerrical  Tertebrao 

25^ 
37-8 
29-9 
68-2 
74-8 
21-2 
18-8 
24-5 
22-6 

8-6 
10-6 

6-7 
17-0 

30-0 
36-3 
27-9 
93-7 
106-2 
307 
300 
33-8 
33-5 
13*7 
14-6 
7-8 
225 

»             „        doreal  Tertebrm 

,j             „        lumbar  vertebnc  t .  r 

nectoral  limb 

jj             „        pelTiclimb 

„             „         mmerua    

^j             „        radius    

^             ..        femur 

^             „        tibia  

third  metacarDal  ...  .  ....x 

,j             „        third  metatarsal   

cranial  azis^      

facial  axis  ^    ,..,,,. 

^  L  e,  Basion  to  sphenoideum. 

'  /.  e.  Snhenoideum  to  gnathion.   These  are  the  cranial  and  facial  axes  adopted 
by  Mr.  Oldfield  Thomas,  which  I  think  are  the  most  oonyenient  and  serriceable. 
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Cranial  axis  being  taken  at  100  : — 


Cyon 
javanicus. 

Cania  famiUaris 
Tar.  dingo. 

Facifil  Axis 

246-3 
170-4 
115-9 
1431 
43-1 
72-7 
100-0 
140-9 
220-4 

13-6 

431 

25-0 

13-6 

34-0 

181 

250 

45-4 

181 

159 

11-3 

255-1 
189-7 
108-1 
148-9 
40-8 
67-3 
102-0 
1142 
210-2 

12-2 

40-8 

26-5 

16-3 

32-6 

22-4 

24-4 

40-8 

20-4 

Belative  length  of  palate    

„        breadth  01  palate 

lenarth  of  nasals    

„        breadth  of  nasals 

„        interorbital  breadth 

„        breadth  between  postorbital  processes. 
„        breadth  of  cranium 

„        breadth  of  zygomata 

P.  1 

P.  4 

M.  1 

M.  2 

Belative  breadth  of  ^^ 

M.2 

lencrth  of  — 

"             "          M. 1 

'»             "          M.2 

breadth  of  

'»               "           M.3  

Leneth  of  first  metaoaroal 

38-6 
102-2 

772 

250 
125-0 

36-3 

39-2 
111-7 

84-3 

23-5 
123-5 

45-2 

„         index  metacarpal   

„         poUex 

,y         first  metatarsal 

„         index  metatarsal    

hallux 

The  specimens  of  Cyon  alpinus  in  the  Britbb  Museum  are  pro- 
bably in  their  winter  coat,  for  the  animal  is  described  as  being  also 
of  a  red  colour,  like  a  fox,  with  the  back  somewhat  darker,  and 
the  bellj  and  inner  side  of  the  limbs  white.  The  dimensions  of  its 
teeth  are  as  follows : — 

Length  of  ^-i 2-1 

„  ^    1-5 

M.2  . 

>»  ' • / 

Breadth  of  Mii  1-5 

„  ^ 1-0 

Length  of  ^^    2*3 

•»      un  '^ 
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4.  Notes  on  two  Mountain-Antelopes  of  Central  China. 
By  Dr.  Augustine  Henry  ^. 

[Beoeired  February  3, 1890.] 

During  my  reridence  at  Ichang  on  the  Yang-tze  and  journeys 
in  its  vicinity  I  met  with  indications  of  two  species  of  Mountain- 
Antelopes. 

The  larger  of  these  is  known  hy  the  natives  as  the  "  Bright-maned 
Antelope,"  "  Mmgtmmg  yang^  North-west  of  Ichang  the  mountain- 
range,  which  divides  the  basins  of  the  rivers  Yang-tze  and  Han,  at*^ 
tains  an  altitude  of  over  9000  feet,  and  in  parts  is  clad  for  the  upper 
3000  feet  with  coniferous  forests.  The  Antelope  roams  in  these  woods 
in  small  herds.  Often  when  collecting  plants  we  startled  the  animals 
and  conld  hear  them  on  in  front  breaking  through  the  brambles  and 
shrubs,  and  followed  their  freshly  made  tracks.  I  was  never  lucky 
enough  to  see  one,  but  I  procured  a  skin,  which  measured  5  feet 
long  by  3 1  feet  broad.  In  colour  it  is  a  darkish  erey,  and  on  the 
neck  there  is  a  bristly  mane,  composed  of  greyish-white  hairs  about 
5  inches  long.  The  horns  are  about  8  inches  long,  curved  backwards. 
Tbe  animal  is  said  to  stand  as  high  as  a  cow,  and  to  yield,  when  killed, 
about  100  to  150  lbs.  of  flesh.  It  is  so  large  and  strong  that  oc- 
casionally when  one  is  caught  and  tamed  it  is  used  for  riding  on.  I 
brought  the  skin  to  P^re  Heude  of  Sikanei,  who  identified  it.as  his 
Caprieomis  arffyrocTueius  *. 

The  second,  smaller  Antelope  occurs  on  the  precipices  of  the  gorges 
and  glens  near  Ichang.  It  is  known  as  the  '*  Skan-yang  "  or  "  The- 
yang-tsK,"  i.  e.  "  Mountain-Goat "  or  "  Wild  Goat."  Fire  Heude 
received  a  skull  and  skin  from  me,  and  has  described  it  as  Kemas 
hemryanus. 

A  live  specimen  from  the  Ichang  gorge  was  obtained  by  one  of  the 
steamer  captains,  and  is  now  in  tbe  gardens  at  Zikawei  near  Shanghai, 
t.  e,  at  P^re  Heude's  establishment. 

This  particular  Antelope  (or  forms  akin  to  it)  occurs  in  nearly  all 
the  mountains  of  the  west  and  north  of  China ;  t.  e.  in  Szechuen, 
Hupeh,  Shansi,  Kansuh,  Chihli,  &c.,  and  doubtless  the  Ichang  one  is 
a  marked  variety  of  the  species. 

Tbe  Ichang  animal  stands  as  high  as  a  sheep.  It  occurs  only  on 
precipices,  and  the  obtaining  of  a  hve  specimen  in  the  case  mentioned 

*  Sitracted  from  letters  receiyed  from  Dr.  Henry  and  oommunioated  by  the 
SecretAry. 

*  [Caprieomis  arffyrochatus fKende,  M6m.  cone.  THist.  Nat  de  I'Emp.  Chinois, 
ii.  |>.  4  ^note). 

"  Anmial  plus  petit  que  le  C.  edwardtL  Face  rousse,  crinidre  dpaisse,  blanc 
•ale ;  pelage  noir  Bem6  de  blanc.  Tdte  oseeuse  comprimto  lat^ralement :  pr6- 
molaire  ant^rieure  d'en  baa  mince,  4  talon  ^ley6  et  bien  d^gagd.  Oetteeep^est 
de«  montagnes  du  Tcb6-kiang.'' 

In  tbe  flune  note  ib  described  another  species  from  Tonquin,  Capricomia 
wutritirmu, — P.  L.  S.] 

Peoc.  Zool.  Soc— 1890,  No.  VIII.  8 
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was  a  piece  of  the  sheerest  luck ;  the  foreigners  at  Ichang  have  never 
eyen  succeeded  in  shooting  one,  though  a  good  many  trials  have  been 
made  by  them,  and  the  precipices  on  which  the  Antelopes  occur  are 
not  more  than  5  or  6  miles  from  Ichang  \ 


March  4,  1890. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  February  1 890  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  February  was  16,  of  which  7  were  ac- 
quired by  presentation,  4  by  birth,  1  by  exchange,  1  by  purchase, 
and  3  were  receiyed  on  deposit.  The  total  number  of  departures 
during  the  same  period,  by  death  and  removals,  was  72. 


Mr.  F.  E.  Beddard  exhibited  and  made  remarks  on  some  living 
specimens  of  Oriental  Earthworms  of  the  genus  Perichata  (P.  indica) 
found  in  a  greenhouse  in  Scotland,  and  supposed  to  have  been  in- 
troduced from  India. 


Mr.  Arthur  Thomson,  the  Society's  Head  Keeper,  exhibited  a 
series  of  Insects  reared  in  the  Insect-house  in  the  Society's  Gardens 
during  the  past  year,  and  read  the  following  Report  on  the  subject : — 

Report  on  the  Insect-house  for  1889. 

Examples  of  the  following  species  of  Insects  have  been  exhibited 
in  the  Insects-house  during  the  past  season : — 

Silk-producing  Bombyces  and  their  Allies. 

'      Indian. 

Aitaeus  atlas,  .  Antheraa  myUtta, 

pemyi.  Actios  selene, 

cynthia.  Crieula  tri/enestrata. 

American. 
Samia  eecropia,  Telea  promethea. 
Telea  polyphemus.  Actios  luna, 
angulifera,  Hypochera  io, 

1  [A  skin  and  skull  of  this  animal  haye  been  recently  reoeiTod  by  the  British 
Museum  from  our  Corresponding  Member  Mr.  P.  H.  S.  Montgomery.  It  is  ob- 
yiously  closely  allied  to  Nemor&dus  cinereus,  Milne-Edwards  (Becberobes  s.  L 
Mamm.,  Atlas,  pi.  70),  and  N.  sunuhaiijQmy  (P.  Z.  S.  1862,  p.  263),  pi.  35,  but 
may  be  different,  and  if  so  should  be  called  Nemorhadus  hmryanus,  I  cannot, 
howcTer,  ascertain  whether  Pdre  Heude's  name  has  been  actually  publislied  or 
not.— P.  L.  a] 
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African. 
Antheraa  cytherea. 

Diurnal  Lepidoptera. 

European. 
PapUio  machaon.  Vanessa  levana. 

podalirius.  Limenitis  populi. 

Vanessa  antiopa, 

American. 
Papiio  ajax.  Papilio  tumus. 

asterias.  Lhnenitis  disippus. 

• phUenor.  ^Goniloba  tityrus. 

Noetwmi. 

Smerinthus  oceUatus.  Bomhyx  rhadama. 

■  ttU(B.  Satumia  pyri, 

populi.  *Lasiocampa  otus. 

Sphinx  liyusiri.  Endromis  versicolor. 

Deilephiia  euphorhi^e.  *Pseudophia  iirrhaa, 

ffalU.  Eacles  imperialism 

• dahli.  ♦ regalis. 

*Macroglossa  croatica. 

Of  the  insects  which  I  haye  the  honour  to  place  hefore  the 
Meeting  this  evening  the  following  are  exhibited  for  the  first  time, 
▼is. : — Papilio  philenor^  Goniloba  tityrus^  Deilephiia  dahli,  MaerO' 
glossa  croatica^  Lasiocampa  otuSy  Eacles  regalis^  and  Pseudophia 
tirrluea. 

The  fine  specimens  of  Eacles  regalis  were  reared  from 
pupae  deposited  in  the  Insect-house  by  the  Hon.  Walter  Rothschild, 

From  the  cocoons  of  Lasiocampa  otus  it  has  been  said  that  the 
Greeks  and  Romans  obtained  their  silk,  before  the  introduction  of 
the  silkworm  from  China.  I  exhibit  some  cocoons  of  this  species,  and 
I  have  no  doubt  from  their  appearance  that  silk  of  some  kind  could 
be  obtained  from  them. 

Orthoptera. 
^HarpoM  oesUaia.  *Diaphemorafemorata. 

On  the  15th  of  July  last  we  received  from  Col.  J.  H.  Bowker 
F.ZJ3.,  two  living  specimens  (out  of  three  sent)  of  the  beautiful  and 
mteresting  Mantis  {Harpaw  ocellata).  On  their  arrival  they  were  net 
folly  dev&ped,  but  changed  into  the  perfect  state,  one  on  the  27th 
of  July,  and  one  on  the  8th  of  August. 

Col.  Bowker  in  his  letter  says : — "  I  hope  they  will  survive  the 
voyage,  as  they  are  most  interesting  and  beat  the  Chameleon  hollow  in 

*  Exhibited  for  the  first  time. 

8« 
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changing  colour.  What  I  send  yon  bare  been  transferred  from  the 
Blue  Convolvulus  to  other  flowers,  and  after  a  few  days  take  the  colour 
of  the  flowers  to  which  they  have  been  transferred."  I  did  not  myself 
try  any  experiments  in  this  direction  with  them,  as  they  were  a  pair, 
and  I  had  some  hopes  of  breeding  them.  They  appeared  to  agree 
perfectly,  but  I  am  sorry  to  say  that  on  the  1 9th  of  August  the 
female  attacked  and  killed  the  male.  During  the  time  they  Uved  to- 
gether they  were  never  seen  to  copulate.  On*  the  19th  of  October 
the  female  died. 

These  insects  during  life  were  very  beautiful,  especially  imme- 
diately after  the  change  to  the  perfect  state,  and  I  have  the  pleasure 
of  exhibiting  three  characteristic  coloured  sketches,  Arom  life,  by  Mr. 
H.  Goodchild,  and  also  two  photographs  taken  by  Mr.  D.  Turner 
Belding,  which,  however,  I  am  sorry  to  say,  have  not  come  out  very 
well. 

I  have  also  the  honour  to  exhibit : — 

I.  The  two  ''  skins  *'  of  these  insects  which  were  cast  on  July  27th 
and  August  8th  respectively. 

II.  The  male  insect  (or  rather  as  much  as  was  left  of  it  after  the 
female  had  killed  it),  set  with  its  wings  spread  out. 

III.  The  female,  set  as  near  as  possible  in  the  position  assumed 
during  life,  to  show  the  mode  of  catching  and  holding  its  prey.  I 
may  here  mention  that  these  insects  while  living  in  the  Gardens  fed 
upon  flies  only. 

lY.  The  "  batch  "  of  ova  formed  on  a  twig  by  the  female  about  8 
days  before  death.  The  layer  of  ova  nearest  the  twig  was  laid  first 
and  during  one  night,  and  the  upper  layer  was  laid  and  completed 
during  the  third  night  after  the  Jirat  layer  was  laid. 

Early  in  the  spring  of  last  year  Mr.  J.  B.  Williams,  of  Toronto, 
was  good  enough  to  send  us  a  number  of  ova  of  a  species  of  Stick- 
insect  {Diaphemora  femoratd).  The  first  specimen  emerged  on  the 
1 1th  of  June,  and  others  from  time  to  time  during  the  summer. 
Nearly  all  the  specimens  lived  and  did  well,  feeding  upon  hazel- 
leaves.  They  changed  their  **  skins  "  four  times  before  reaching  ma- 
turity. After  the  1st,  2nd,  and  3rd  chanses  they  were  of  a  bright 
grass-green  colour ;  but  after  the  ^th  and  last  change  the  males  were 
6f  a  brownish  colour,  with  the  front  pair  of  legs  green,  the  four  other 
legs  brown  to  the  second  joint,  and  the  rest  of  the  legs  green.  The 
females  were  all  green  except  the  abdomen,  which  was  of  a  greenish- 
brown  colour. 

These  insects  copulated  frequently,  and  produced  a  large  number 
of  ova,  which  I  hope  to  be  able  to  hatch  during  the  coming  summer. 

i  exhibit  this  evening  a  male  and  female  of  this  species.  The 
female  is  set  to  show  the  manner  in  which  these  insects,  when  at  rest, 
employ  their  front  pair  of  legs  to  protect  their  very  long  and  slender 
antennee.  I  also  exhibit  a  female  set  upon  a  spray  of  grass,  to  give 
some  idea  of  how  well  these  creatures  are  protected  during  life  by 
their  form  and  colour. 


1890.]  CAPT.  p.  ARMITAGE  ON  CBRYUS  BLDI.  97 

A  commanication  was  read  by  Mr.T.  D.  A.  Cockerell,  of  West  Cliff, 
Coster  Co.,  Colorado,  containing  particulars  of  a  series  of  Galls  ob- 
tained in  that  district  and  enclosing  the  specimens  for  exhibition. 


Mr.  H.  Seebohm,  F.Z.S.,  gaye  an  account  of  his  proposed  new 
Classification  of  Birds  as  put  forward  in  his  recently  pubhsbed  book 
on  this  subject  ^  This  communication  was  followed  by  a  general 
discussion  of  Mr.  Seebohm's  arrangement. 


March  18,  1890* 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  exhibited  on  behalf  of  the  Rev.  G.  H.  R.  Fisk, 
C.M.Z.S.,  an  albino  Bat  shot  in  January  last  at  Broadlands, 
the  farm  of  Mr.  J.  Rawbone,  at  Somerset  West,  not  far  from  Cape 
Town. 

Mr.  01d6eld  Thomas,  F.Z.S.,  had  kindly  determined  this  specimen 
to  be  an  albino  yariety  of  VesperuB  capensU^  Smith. 


Capt.  Vetcj  Arroitage,  24th  Regiment,  exhibited  two  mounted 
heads  of  the  Fanolia  Deer  {Cervtu  eldi)  which  had  been  obtained 
in  Lower  Burmah.  One  of  these  bore  antlers  of  the  normal  form 
of  Cervus  eldi^  widely  expanding  at  their  base ;  in  the  other  head 
the  two  antlers  rose  &om  the  front  much  nearer  together,  more  as 
in  the  Sam  bur  and  its  allied  forms.  Both  specimens  had  been 
obtained  in  the  same  district,  and  were  undoubtedly  of  the  same 
species. 

Captain  Armitage  made  the  following  remarks  on  this  subject : — 
''These  two  stags,  of  which  the  heads  are  on  the  table,  were  both 
shot  on  the  same  day  (28th  April,  1888)  near  Wimpeedaw,  a  small 
yiUage  on  the  Sittang  riyer,  some  52  miles  below  Shwij^in.  Wim- 
peedaw is  in  the  Shwi^yin  district  of  Lower  Burmah.  The  Burmese 
name  for  Cervus  eldi  is  'Thanin.'  These  Deer  are  yery  wild  and 
dificalt  to  approach,  and  are  generally  found  oq  large  plains  covered 
with  patches  of  'lime*  grass  9  or  10  feet  high.  After  proceeding 
to  the  shooting-ground  in  a  bullock-cart,  the  method  pursued  is  to 
driye  slowly  through  the  lime-grass,  the  sportsman  standing  up  in  the 
cart  and  looking  oyer  the  top  of  the  grass  until  he  sees  a  herd  of 
deer.  The  cart  is  then  stopped  and  the  stalking  commences.  This 
is  yery  often  a  long  and  troublesome  business,  as  the  'Thanin,' 
when  alarmed,  leave  the  jungle  and  make  for  the  open  plain,  generally 
keeping  well  out  of  range.'* 

*  Olamfieation  of  Birds;  an  attempt  to  diagnose  the  Subclasses,  Orders, 
Suborders,  and  some  of  the  Families  of  existing  Birds.  By  Henry  Seebohm. 
London :  B.  H.  Porter,  18  Princes  Street,  Oavendish  Square,  W.,  1800. 
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Mr.  Sclater  exhibited  on  behalf  of  Mr.  Robert  B.  White,  C.M.Z.S., 
skins  belonging  to  four  species  of  Mammals  obtained  by  Mr.  White 
at  an  elevation  of  from  5000  to  7000  feet  on  the  mountains  of 
the  Upper  Magdalena  valley,  in  the  department  of  Tolima,  U.  S.  of 
Colombia. 

Mr.  Oldfield  Thomas  had  kindly  referred  these  specimens  to  the 
following  species : — 

1.  CebusfahieUus. 

Native  name,  **  Mico  Maizero." 

2.  Lagothrix  kumholdtu 
Native  name,  "  Churuco.  ** 

3.  NyctipUheeuB  vocifirans. 

Native  name,  "  Dormilon  "  or  "  Putamono." 

4.  Galietis  barbara. 

Native  name,  **  Zorro  "  or  "  Ulauca." 


The  following  papers  were  read: — 

1.  Notes  on  the  Soath-Ameriean  Canida. 
By  St.  G.  Mivart,  F.R.S. 

[Beoeived  February  24, 1890.] 

Some  of  the  South-American  Canida  present  as  yet  rather  trying 
difficulties  to  the  systematic  zoologist.  My  object  in  the  present 
paper  is  to  endeavour  to  make  a  small  contnbution  towards  clearing 
up  existing  diflSculties  of  classification  and  synonymy.  My  hope  is 
that  this  attempt  may  at  least,  by  criticism  and  collecting  together 
references  to  the  literature  of  the  subject,  facilitate  a  future  complete 
rectification.  What,  however,  is  greatly  to  be  desired  is  the  ac- 
quisition of  a  large  number  of  skins  with  skulls  in  them,  the  sexes 
being  ascertained,  and  both  the  localities  where  and  the  season  of 
the  year  when  the  individuals  were  obtained  being  carefully  noted 
in  each  case. 

No  naturalist  who  has  worked  at  either  the  skins  or  the  skulls  of 
the  Dog  family  can  have  failed  to  be  struck  with  their  great  variability. 
This  fact  was  strongly  expressed  by  Professor  Huxley  in  bis  paper 
(P.  Z.  S.  1880),  both  with  r^ard  to  the  form  of  the*  skull  and  the 
proportions  of  the  teeth.  Quite  recently  Dr.  Windle,  after  making 
most  elaborate  measurements  and  comparisons  of  different  breeds  of 
domestic  doss,  has  told  us  *'  the  variation  in  any  breed  is  much 
greater,  in  almost  every  case,  than  that  existing  between  any  two 
breeds." 

Some  studies  recently  undertaken  by  me  at  the  British  Museum 
(for  much  kind  aid  durbg  which  I  have  to  express  my  thanks  to 
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Mr.  Oldfield  Thomas)  hare  yery  strongly  impressed  me  with  the 
necessity  which  there  is  of  examining  a  series  of  specimens  of  any 
asserted  species  in  order  to  arrive  at  any  certainty  as  to  its  specific 
distinctness. 

The  species  I  propose  to  refer  to  here  are  those  which  are  more 
or  less  allied  to  or  iaentical  with  the  form  named  by  Prince  AVied 
Cants  agara, 

(1)  As  to  Cams  azara  itself,  the  original  description  of  Wied 
(Beitrage,  vol.  ii.  p.  338,  1826)  describes  it  as  a  yellowish-grey 
animal,  with  the  back  and  upper  parts  blackish  and  a  blackish  stripe 
in  front  of  the  belly ;  the  margins  of  the  lips  white  ;  dark  greyish 
brown  under  the  jaws ;  shoulders  and  thighs  rather  grey ;  sides  of 
the  neck  and  outside  of  the  1^  light  reddish  yellow,  outside  of  the 
ears  yellowish  grey-brown. 

In  the  Prince's  volume  of  plates  there  b  a  fairly  good,  coloured 
figure  of  the  animal. 

The  specimen  brought  back  by  Mr.  Darwin  was  described  by 
Mr.  Waterhouse  (Zoology  of  H.M.S.  '  Bei^le,*  p.  14,  plate  vii.)> 
and  determined  to  be  the  true  C.  azara  of  Wied.  He  says  in  a  note, 
"  I  am  indebted  to  Mr.  Ogilby,  who  visited  the  Prince's  collection, 
for  a  description  from  the  specimens  of  C.  azara  therein  preserved." 
The  figures  given  by  Waterhouse  and  Wied  are  much  alike.  I  think 
we  may  regard  the  determination  of  our  careful  and  accurate  compatriot 
as  a  probably  correct  one. 

The  specimen  thus  determined  is  now  in  the  British  Museum 
(No.  55. 12. 24. 238)  and  came  from  Chile.  Its  skull  is  still  within 
the  skin.  There  are,  however,  five  other  skulls,  one  of  which  (817  6) 
is  froDQ  a  stuffed  specimen  in  the  collection.  They  are  remarkably 
similar  as  to  dentition.  I  find  that  the  mean  length  of  ^^  in  these 
is  1-22,  while  that  of  M.l-hM.2  is  1-38,  or  as  100 :  113. 

The  sagittal  ridge  varies  much  as  to  development  and  the  form, 
the  breadth,  and  the  length  of  the  raised  flattened  portion  between  the 
temporal  ridges. 

The  length  of  the  fourth  upper  premolar  and  the  two  molars 
behind  it  are  as  follows  in  the  five  skulls : — 


P.  4. 

M.1+M.2. 

1-30 

1-55 

115 

1-25 

1-20 

1-35 

115 

1-28 

1-30 

1-50 

(2)  Canis  Julvipes  reposes  on  a  description  (P.  Z.  S.  1837,  p.  1 1) 
by  my  deceased  friend  Mr.  Martin.  He  describes  it  as  "  hoary 
mixed  with  black,  the  latter  being  more  decided  down  the  top  of  the 
back  ;  the  head  fulvous,  grizzled  with  hoary  ;  edges  of  lips  white 
ears  chestnut-brown ;  outside  of  limbs  dusky  blm;k,  freckled  with 
tolvous;  a  dark  mark  above  tarsal  joint;  tar;ii  and  toes  fulvous 
rown ;  nnderparts  dirty  white,"  &c. 
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The  specimen  thus  described,  which  is  the  type  of  the  species,  is 
in  the  British  Mosenm  (No.  758),  and  ito  skull  (figs.  1  &  2)  is  there 
also. 

Fig.  1. 


Bearing  in  mind  my  past  experience  of  Canine  variability,  I  have 
carefully  examined  this  skin  and  skull,  but  cannot  convince  i;nyself 
that  it  is  anything  more  than  a  dark  form  of  C.  azarce.  The  skull 
I  found  to  present  no  noteworthy  differences.  Its  snout  is  slightly 
shorter  and  broader  than  are  the  snouts  of  three  skulls  of  G.  azara^ 
but  not  more  so  than  is  a  fourth  skull  also  attributed  to  that  species. 
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Length  of  P^i  M5,  of  M.l-fM.2  1-50,  or  as  100  to  130.  Thus 
these  molars  are  relatively  larger  than  in  C,  azara,  hnt  it  is  not  larger 
than  in  the  O.  vetulva  of  Lund,  which  prohahly  is  (as  Burmeister 
believes)  the  same  as  Wied's  C.  azane.  I  can,  at  present,  only  regard 
C.Julvipes  as  a  dark  variety  of  0,  azarcR  from  the  island  of  Chiloe. 

(3)  Cants grUeus  is  a  species  first  named  by  Gray  (P.  Z.  S.  October 
1836«  p.  88)  and  first  described  by  him  in  Not.  1837  (Mag.  Nat. 
Hist.,  Charlesworth,  i.  p.  578)  thus : — "  Fulpes  ffriseus.  Pale  grey, 
with  blackish  tips  to  the  hairs ;  legs  pale  fnlvoos ;  lips,  throat,  bellyy 
and  front  of  the  thighs  white ;  taU  blackish  at  the  upper  part  of  the 
base  and  at  the  tip.    Inhabits  Magellan. — Captain  P.  P.  King." 

The  skin  thus  described,  the  type  of  the  species,  is  also  in  the 


Fig.  2. 


Upper  molan  (right  side)  of 
Canis  fulvipes. 


Lower  xnolAfB  (ri^ht  side)  of 
Canis  fuhipes. 


British  Museum  (No.  55.  12.  24. 239).  It  is,  however,  quite  imma- 
ture, and  cannot,  therefore,  by  itself  serve  (in  the  absence  of  some 
very  marked  character)  for  the  establishment  of  a  distinct  species. 
The  sknll  is  in  the  skin. 

Dr.  Bnrmeister  has  also  described  and  figured  a  Dog,  which  he 
has  entitled  C.  griseus,  Grajr  (*  Fauna  Brasiliens,'  p.  48,  pis.  xxv., 
xzviii.,  and  xxix.,  and  description  'Descript.  phys.  R^p.  Argentine,' 
vol.  iii.  p.  151);  and  the  question  arises,  Is,  or  is  not,  this  a  distinct 
species? 

Now  Dr.  Burmeister  is  a  naturalist  who  very  distinctly  merits  our 
esteem ;  he  has  long  lived  in  South  America,  and  it  is  impossible 
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to  suppose  that  he  can  he  mistaken  as  to  ohvious  facts  concerning  the 
many  mdividuals  which  have,  doubtless,  passed  through  his  hands. 

Bat  a  keen  appreciation  of  facts  does  not  guarantee  a  sound 
drawing  of  inferences.  I  cannot  persuade  myself  that  he  has  not 
heen  too  apt  to  draw  hasty  inferences  from  insufficient  data.  Thus  in 
1856  (Fauna  Brasil.  p.  24)  he  separated  C  cancritarua  and  0,  veiulus 

fenerically  from  C,  azara  and  C.  griseus  on  the  ground  that  in  the 
rst  two  the  sagittal  ridge  is  present  though  weak,  and  that  it  is  absent 
in  the  last  two  ;  that  the  upper  fourth  premolar  is  a  little  shorter  than 
the  two  upper  molars  in  tne  former  pair  of  species  and  much  shorter 
in  the  latter,  and,  finally,  that  the  pupil  becomes  elliptical  in  the  one 
pair  and  remains  round  in  the  other. 

I  hare,  however,  found  the  sagittal  ridge  to  be  very  differently 
developed  in  different  adult  skulls  of  undoubtedly  the  same  species. 
As  to  whether  the  fourth  premolar  is  much  shorter  or  only  a  little 
shorter  than  the  two  molars  behind  it,  I  consider  that  a  very  useful 
specific  character  but  not  a  valid  generic  one — at  least  in  the  Cafiida. 
I  regard  the  contraction  of  the  pupil  as  a  most  unsatisfactory 
distinction  \ 

Twenty  years  later  Dr.  Burmeister  seems  to  have  come  more 
distinctly  to  recognize  the  yariability  of  these  Dogs.  He  says  of  the 
South- American  forms  (Archiy  f.  Naturgesch.  1876,  p.  117)  that 
'*  In  der  Farburg  sind  nicht  bloss  alle  diese  Arten  einander  sehr 
ahnlich  sondem  sie  variiren  auch  etwas  nach  der  Jahresseit."  He 
also  speaks,  on  the  same  page,  of  variation  in  the  skulL 

Without  any  disrespect,  then,  to  Dr.  Burmeister,  we  must  not  deny 
ourselves  the  right  to  criticise  freely  his  various  representations. 

With  respect  to  the  form  he  describes  and  figures  as  C,  grueua^ 
he  tells  us  that  it  is  slenderer  than  G,  arar<e.  Now  by  C7.  azara 
he  always  intends  that  form  which  was  described  as  0.  azane  by 
Mr.  Waterhouse.  But  Dr.  Burmeister  seems  more  than  once  to 
have  changed  his  mind  as  to  the  identity  of  his  and  Mr.  Waterhouse*s 
C.  cuara  mih  the  C.  azans  of  Wied.  Thus  in  his  •  Uebersicht 
Thiere  Brasiliens,'  1854,  p.  99,  he  says  of  the  form  he  describes  as 
the  C.  azarte  of  Waterhouse :  '*  Ich  babe  auch  den  Canis  azara, 
Pr.  Max.  wieder  zu  dieser  Art  gezogen ; "  while  in  his  *  Fauna 
Brasiliens '  (1856,  p.  37)  he  identifies  the  Prince's  C,  azara  with  the 
C.  ffetuluz  of  Lund.  In  his  'Reise  durch  La  Plata,'  1861,  p.  405, 
and  in  his  description  of  the  Argentine  State,  vol.  iii.  p.  147,  he 
leaves  out  all  reference  to  Lund's  C.  veiulus  amongst  the  synonyms 
he  there  gives  of  his  C  azara*  He  distinguishes  his  own  (and 
Waterhouse's)  C,  azara  from  his  new  species  C,  griaeuz  as  follows 
(Fauna  Brasil.  p.  24) : — 

C.  azarcB,  C.  grizeus. 

'^  Fore  limbs  grey  to  the  carpus;  ''Fore  limbs  entirely  reddi&h 

soles  blackish  brown."  yellow ;  soles  reddish  brown. ' 

He  further  tells  us  (p.  48),  ns  we  have  said,  that  C.grUeuz  is  the 
^  For  reasons  before  stated  by  me,  see  P.  Z.  B.  1882^  p.  141. 
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slenderer  beast  of  the  two,  and  that  it  has  a  fuller  and  softer  coat ; 
bot  the  colour  of  the  limbs  he  regards  as  the  great  character,  the 
reddish-yellow  tract  being  separated  sharply  from  the  grey  body  by 
a  transverse  blackish  mark. 

The  skull  of  Bnrmeister's  C  griseus  is  much  smaller  than  that  of 
his  C,  mora,  but  the  difference  is  by  no  means  greater  than  I  haye 
met  with  between  specimens  of  undoubtedly  the  same  species  of  other 
kinds  of  Canida,  He  speaks,  indeed,  of  a  distinction  in  the  length  of 
the  premaxillsB,  but  his  plate  does  not  agree  with  the  statement.  The 
dentition  of  both  is  extremely  similar.  In  his  *'  Reise  durch  La  Plata,' 
p.  407,  he  gives  a  table  of  the  dimensions  of  the  teeth  in  most  of 
the  species  considered  in  this  paper.  The  combined  length  of  the 
upper  molars  is  there  stated  to  be  17  in  C  azara  and  13  in  C.  griseui ; 
wnue  the  length  of  the  fourth  upper  premolar  is  15  in  C  azartB 
and  12  in  C  grUeui ;  or  the  premolar  to  the  molars  as  100  to  112 
in  C.  azorm  and  as  100  to  108  in  C  ffriaeus,  a  difference  which  is 
practically  no  difierence  at  all. 

No  one,  I  venture  to  think,  who  has  worked  at  the  varieties  of  the 
Wolf  and  the  Fox,  can  attach  great  importance  to  a  distinction  reposing 
upon  the  limbs  being  **  grey  "  or  "  reddish  yellow,"  or  upon  a  soft- 
ening of  the  colour  of  the  soles  of  the  feet  from  a  blackish  brown  into 
a  reddish  brown.  There  remains  the  transverse  blackish  band  across 
the  proximal  part  of  the  limbs.  But  this  cannot  constitute  a  dis- 
tinctive character,  for  it  exists  most  distinctly  on  the  hind  limbs  of  the 
type  of  C./ulvipes,  where  it  sharply  marks  off  the  red  colour  below  it. 
The  same  is  the  case  in  the  skm  of  C.  agara.  No.  55. 12.  24.  238, 
and  to  a  less  degree  in  the  skin  brought  by  Burnett  and  Fitxroy 
from  Patagonia. 

The  teeth  not  only  agree  with  those  of  C,  agara,  but  the  teeth  of 
these  two  forms  a^ree  in  differing  very  markedly  from  another  South- 
American  form  which  I  take  to  be  represented  by  the  (7.  vetulus  of 
Burmeister.  I  cannot,  on  the  evidence  before  us,  accept  the 
C  grUeuM  of  Burmeister  as  an  established  species,  especially  on 
the  strength  of  a  single  skin '  and  skull.  1  would  provisionally 
regard  it  as  a  variety  of  C  azara  coming  from  Sandy  Point  in  the 
Straits  of  Magellan.     The  C  griseus  of  Gray  must  be  simply  ignored. 

(4)  Cants  patagonicus  is  a  species  which  was  proposed  by  Philippi 
(Archiv  f.  Natur.  xxxii.  (1866)  i.  vol.  p.  116)  for  a  skin  from  the 
Straits  of  Magellan  without  a  skull.  He  rests  its  distinctness  from 
C,  ogartB  on  its  shorter  tail ;  its  hair  being  shorter  and  not  so  thick, 
and  of  a  yellowish-grey  colour ;  its  bristly  hairs  being  softer  and 
whiter ;  the  dark  colour  of  the  chin  extending  back  ^^  six  lines  " 
further  beyond  the  angle  of  the  mouth ;  the  limbs  being  less  white 
externally ;  the  hairs  of  the  tail  being  shorter  (as  well  as  the  tail 
itself),  with  its  under-fur  ashy  grey  instead  of  yellow  and  having  its 
black  hairs  so  disposed  as  to  form  about  ten  transverse  rings  alter- 
nating with  white,  and  the  claws  being  pure-pointed,  indicating  that 
the  animal  did  not  burrow. 

1  Btirmeifter  (Erlaat  p.  50)  usee  the  expression  ''  Mein  Bzemplar  Btammt 
von  Fonta  do  Um  ArensB.' 
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I  think  it  well  to  note  these  characters  as  indicating,  with  respect  to 
the  tail,  what  is  possibly  another  local  yariety  of  G.  azane,  but  I 
submit  that  the  characters  are  by  no  means  sufficient  to  justify  its 
acceptation  as  a  distuict  species  on  the  evidence  of  a  single  skin  un- 
accompanied by  its  skull.  I  am  the  more  inclined  to  regard  it  as  a 
mere  variety  because  the  skin  of  O.  azarre  brought  by  Fitzroy  from 
Patagonia  (^o.  227  a)  shows  two  imperfect  anndations  towards  the 
root  of  the  tail. 

(5)  Canis  entrerianus  is  a  species  instituted  by  Burmeister  ('  Beise 
durch  La  Plata,'  1861,  p.  400)  for  a  Canine  form  found  by  him 
between  the  rivers  Parand  and  Uruguay.  He  obtained  specimens 
exemplifying  very  different  ages  of  both  sexes.  He  descnbes  it  as 
reddish-yellow  brown,  the  hairs  of  the  back  having  black  terminations 
and  being  whiter  further  down ;  face  and  limbs  red-brown  like  the 
back ;  front  of  the  neck,  breast,  and  inner  side  of  the  limbs  whitish 
or  pale  yellowish  red ;  end  of  the  tail  black. 

The  young  (which  he  found  sucking  in  January)  were  of  a  yellow- 
ish brown,  except  the  face,  limbs,  and  tail-end,  which  were  blackish 
brown. 

The  mother,  which  was  in  milk  on  the  27th  October,  was  reddish 
brown  but  dappled  by  the  intermixture  of  white  and  black  bristly 
hairs.  The  front  of  the  neck,  breast,  and  inner  side  of  the  limbs 
were  reddish  yellow. 

An  old  male  was  a  much  lighter  and  clearer  yellow  colour,  without 
any  dappling  on  the  back,  being  of  a  homogeneous  tint,  the  bristly 
hairs  having  less  black  and  no  white.     Underparts  white. 

The  male  was  taken  on  27th  February,  so  that  he  had  probably  a 
summer  dress  on,  while  the  female  was  in  winter  clothing,  which 
was  longer  and  thicker  than  the  male's.     She  had  six  mammae. 

The  skulls  of  the  male  and  female  differed  considerably,  that 
of  the  female  being  more  contracted  behind  the  orbits.  The  length 
of  the  fourth  upper  premolar  was  in  the  male  15  and  the  two  molars 
20 ;  in  the  female  ^  was  14  and  M.1+M.2  15  ;  the  mean  of  the 
two  being  as  100  to  120.  The  difference  between  the  male  and  the 
female  is  so  remarkable  that  it  would  almost  justify  a  little  scepticism 
as  to  the  numbers  given. 

The  external  characters  I  have  quoted — characters  which  differ 
so  much  according  to  sex  or  season — do  not  seem  to  me  enough  to 
distinguish  and  establish  a  species,  although  they  are  very  interesting 
as  pointing  out  another  local  variety — that  of  Entre  Rios — of  the 
very  widely  diffused  C.  azara, 

(6)  Canis  gracilis. — This  is  again  a  species  proposed  by  Bur- 
meister ('Reise  durch  La  Plata,*  1861,  p.  406,  and  'Description 
phys.  R^p.  Argentine/  vol.  iii.  p.  150)  for  a  Dog  inhabiting  the 
bushy  pampas  of  the  environs  of  Mendoza.  There  he  often  saw  it 
alive,  and  many  skins  brought  to  market.  Amongst  these  was  one 
with  the  dorsum  and  end  of  the  tail  rusty  red.  He  describes  the 
species,  however,  as  an  uncommonly  slender  form,  more  elegant  than 
his  (7.  griseus.  The  ground-colour  is  pale  yellowish  grey  on  the  back — 
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C.grUeu^  beine  reddish  grey  and  C.  entrerianus  a  rusty  ^  yellowish  red. 
The  long  brisdy  hairs  are  black  on  the  distal  half  and  with  a  broad 
white  ring  lower  down«  which^  however,  is  wanting  in  that  of  the 
end  and  dorsum  of  the  tail  and  hindmost  part  of  the  back  ;  so  that 
these  parts  are  darker.  Dorsum  of  muzzle,  crown,  and  outside  of 
ears  reddish  brown,  but  the  hairs  have  white  points  which  especially 
produce  a  light  spot  over  each  eye.  Upper  lip,  chin«  front  of  throat, 
breast,  and  inner  side  of  Hmbs  pure  white.  A  sable  transverse  band 
across  the  upper  part  of  the  chest.  Outside  of  limbs  and  behind 
the  ears  pale  rusty-yellow.  Soles  of  the  feet  reddish.  A  transverse 
rusty-brown  stripe  above  the  heel,  becoming  black  on  the  bend  of  the 
knee.  Underjaw  and  middle  of  chin  also  black.  Ears  whitish 
yellow  within ;  nose  black.     Ears  without,  pale  brown. 

The  skull  is  said  to  be  much  like  that  of  his  (7.  griseus  but  some- 
what shorter,  especially  the  facial  portion.  The  frontal  region  broader. 
Burmeister  says  much  here  and  elsewhere  about  the  precise  de?e- 
bpment  of  the  postorbital  processes  ;  but  these  parts  I  have  found 
to  vary  much  in  skulls  of  undoubtedly  the  same  species.  The 
dentition  is  said  to  agree  with  that  of  C,  ffriseus,  except  that 
all  its  parts  are  shorter.  Length  of  upper  fourth  premolar  12 ; 
length  of  the  two  upper  molars  14,  or  as  100: 116. 

These  characters  seem  to  me  to  be  in  so  many  respects  intermediate 
between  C.  cuBortB  and  his  C  griaeusj  that  bearing  in  mind  the,  to  me, 
unsatisfactory  character  of  his  species  C,  griseus  and  C.  entrerianus,  I 
cannot  feel  satisfied  as  to  its  specific  distinctness. 
.  I  fully  concede,  of  course,  that  it  may  be  a  good  species,  but  I 
would  provisionally  regard  it  as  another  local  variety  (from  the 
neighbourhood  of  Mendoza)  of  0,  azarte. 

My  distrust  of  Burmeister's  specific  determinations  reposes  in  part 
on  considerations  derived  from  the  two  following  forms : — 

These  are  his  (7)  Canis  vetulus  and  (8)  C.  fulvicaudus.  Both 
these  names  were  proposed  by  Lund  for  forms  described  by  him 
(Blik  paa  Brasiliens  Dyreverden,  femte  Afhandling  (Copenhagen, 
1843),  pp.  20-31,  pis.  xl.  and  ilii.). 

They  were  differentiated  by  him  as  follows : — 

C  veiulus.  C.  Julvicaudus. 

Body  and  limbs  slender;  above  Body    and    limbs    somewhat 

light  ashy  grey.  Limbs  below  slender  ;  above  whitish  grey, 
isabel-yellow  ;  end  of  the  tail  Limbs  below  brownish  yellow ; 
and  a  fourth  of  its  length  black.       end  of  the  tail  and  a  patch  upon 

its  dorsum  yellowish  red.  A 
patch  of  ochre-yellow  behind 
the  ear. 

These  distinctive  characters  seem  to  roe  to  depend  almost  entirely 
on  the  tail,  and  when  I  reflect  how  I  have  found  species  of  Canida 
described  as  having  a  black  end  to  the  tail,  with  a  white  end  and 

^  But  in  describiDe  C,  entrerianus  he  aaye  **  rothlich  gelbbraun "  and  not 
**  rcwtgelbrotb,*^  aa  in  hia  reference  to  it  here. 
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vkevenif  I  emnoC  but  look  with  nmdi  ■cepHrii  on  the  gpcdfie 
ditrinrtnfti  of  these  fonnt. 

Bunnetster  describes  ('  Fsmw  BusiKens,*  p.  37,  pis.  zxm^  xxrin., 
and  zxix.)  a  speeunen  in  bis  possewion  whkb  he  regards  as  identical 
with  the  C.  vetuImM  of  Lund,  wbidi  species  be  (as  before  said)  abo 
identifies  with  the  C.  mgar^e  of  Wied.  Bat  bis  description  and  bis 
pktes  show  that  an  important  distinction  exists  between  what  ke 
calls  C.  vehUtu  and  both  tbe  C.  veimhu  of  Loiid,  and  Wied's  and 
Wateriioase's  C  azane ;  for  its  fonrtb  upper  premolar  is  extremdj 
small,  while  tbe  two  upper  molars  are  reladvdy  Terj  large.  He  also 
giTes  their  dimensions  ('  Beise  dnrch  La  Plata,'  p.  407)  as  follows : — 

Lei^ofP.j4=r9;  length  of  M.  l-HM.  2g  14.  or  as  100  to  155. 

But  Lund  gives  an  apparenti j  careful  and  accurate  figure  of  the 
skull  of  bis  C.  vetMlms^  the  type  of  the  species,  and  tbis  shows  a 
well-deyeloped  fourth  premolar  and  a  small  molar,  wbidi  teeth 
bear  to  each  other  tbe  proportions  of  100  to  130. 

Now  my  experience  is  that  thougb  the  proportions  of  the  teeth 
are  not  constant,  they  yet  afiPord  better  characters  than  do  Taria- 
tions  of  tint  in  the  for — a  condition  often  Tariable  with  tbe  season. 

I  do  not  tbink  tbat  the  C  vetulus  of  Burmeister  can  be  the  same 
as  the  C.  vetulus  of  Lund ;  and  if  it  is  not,  it  must  be  distinguished  by 
some  other  appellation.  As  to  what  the  latter  may  be,  Burmeister 
identifies  it  with  the  C.  azarm  of  Wied,  and  therefore  he  ought  not 
to  call  it  C.  vetulus,  but  what  he  regards  as  its  original  denomination, 
C.  asara ;  and  this,  for  all  we  can  see,  it  may  be,  and  1  am  disposed 
to  think  that  it  is  a  pale  variety  of  it,  judging  from  Lund's  represen- 
tation of  its  external  form. 

Now  in  the  British  Museum  there  are  two  skins  and  three  skulls  ^ 
from  Brazil,  which  appear  to  me  to  belong  to  the  same  species  as 
that  described  by  Burmeister  under  the  name  (7.  vetulus.  Its 
external  characters  fairly  correspond  with  those  of  Burmeister's 
form,  but  its  dentition  appears  to  me  to  weigh  heavily  in  favour  of 
their  specific  identity.  1  find  tbe  P^*  to  be  '7,  and  M.  1-hM.  2  to  be 
1*20  in  two  skulls,  and  in  the  remaining  one,  IjJ  iB  *75  and  M.  l-fM.2 
is  1*15.  The  average  of  the  three  is  therefore  7*1  and  1*18,  or  as 
100  to  166. 

It  is  interesting  to  note  that  the  three  skulls  referred  to  di£Fer 
amonest  themselves  in  tbe  form  and  development  of  the  sagittal 
elevation  and  in  the  shape  and  proportions  of  the  frontal  postorbital 
processes. 

As  to  Lund's  C.fulvieaudus,  Burmeister  remarks  ('  Fauna  Brasi- 
liens,'  p.  40)  tbat  it  seems  to  be  very  near  Lund's  C,  vetulus,  but  is 
distinguished  by  its  smaller  stature,  blunter  bead,  and  proportionally 
stronger  build,  clearer  and  more  yellow  ground  tint,  and  rusty  tail  with 
black  end,  ochre-coloured  patch  behind  the  ear ' ;  finally  the  front  of 
the  arms  and  the  hind  legs,  above  the  knees,  are  darker. 

^  Noi.  821  A,  821 B,  and  821a  The  first  of  these  is  extracted  fh>m  the  skin 
No.  44. 3. 7. 3. 

*  The  mounted  skin  of  C,  vetuhu  in  the  British  Museum  has  an  ochre  patch 
behind  the  ear,  but  has  not  the  oharaoters  otherwise  attributed  to  C,  fiUvioaudua, 
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Bunneister  tells  us  he  received  a  specimen  from  Lagoa  Santa, 
which  seemed  to  agree  with  Land's  C,  fuivicattdus,  save  that  the  end 
of  the  tail  was  black.  He  then  held  (see  his  '  Uebersicht/  p.  102) 
this  species  of  Lund  to  be  a  mere  varietj  of  Lund's  C  veiulus. 
Later,  howeyer,  he  receiyed  from  Lagoa  Santa  what  he  regarded  as  a 
true  example  of  Lund's  G,  vetulus,  and  on  studying  it  he  came  to 
the  conclusion  that  the  two  species  were  distinct  ('  Fauna  Brasiliens/ 
p.  41).  Thus,  he  adds,  "  it  was  proved  that  a  ruddy  tail-end  was  no 
distinctive  chnncter  of  O,  JklvicaudtM,  although  the  underside  of  the 
tail  was  much  redder  than  the  upper,  while  in  0.  vetulus  it  appears 

Kg.  3. 


Side  Tiew  of  skull  of  Canis  parvideru, 

a  degree  lighter  and  more  faded  \  Thus  the  two  species  can  be 
well  distinguished  at  the  first  glance  "  [ !  ].  This  appears  to  me  a 
tnilv  wonderful  assertion.  The  species  may  be  distinct,  but  I  am 
ccmfident  a  "  first  glance  "  would  by  no  means  serve  to  assure  us  of 
such  a  fact.  Now  whatever  may  be  the  case  as  to  the  specific  identity 
of  Lund's  C,  veiulus  and  C.  fulvieaudus^  the  specific  identity  of  Bur- 
meister's  O.  veiulus  and  C./ulvieaudus  seems  to  me  to  be  confirmed  by 
Burmebter's  representations  of  their  skulls.  His  figures  only  show 
small  distinctions  as  to  the  form  of  the  sagittal  ridge  and  of  the  post- 
frontal  processes,  upon  which  he  lays  much  stress,  but  which  are 
in  my  eyes  valueless. 

^  His  words  are:—*'  Grade  blaaser  und  mehr  wie  yerblichen  erscheint.'' 
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As  to  the  teeth,  in  spite  of  the  imperfection  of  the  specimen  figured 
(pi.  xxix.  fif(.  2),  it  is  plain  that  P^  is  rather  smaller  compared 
with  M.  1-f  M.  2  than  even  in  his  C,  vHiUus.  Bmrmeister  himself  gives 
(Reise  durch  La  Plata,  p.  407)  the  proportions  as  PJs=8,  M.  l-t-M.  2 
Bs  13,  or  as  100  to  1 62.  Lund  gives  no  figure  of  the  dentition  of  this 
species  proposed  hj  him. 

Thus  altogether  I  think  we  should  provisionally  identify,  aa 
Burmeister  was  at  first  inclined  to  do,  these  two  species  of  Lund, 
and  they  may  turn  out  to  be,  as  Burmeister  believes  Lund's  G.  velulus 
to  be,  identical  with  the  O,  azane  of  Wied.  The  coloured  plate 
given  by  Lund  might  certainly  stand  for  a  pale  example  of  C,  azarcB, 
and  it  is  higher  on  its  legs  than  the  C.  vetulus  of  Burmeister  or  the 

Fig.  4. 


Surfaces  of  molar  teeth  of 
Canis  parvidena  (right  side). 


Lower  jaw  of  Canis  parvident 
(right  aide). 


British-Museum  skin.  The  form  called  C.  vetulus  by  Burmeister 
must  not  be  so  called  any  longer,  and  it  therefore  needs  a  distinct 
designation.  I  propose  to  call  the  British-Museum  skin  and  skull 
—44.  3.  7.  3  &  821  a — (as  the  type  of  the  species  or  variety) 
C.  parvidena,  from  its  most  characteristic  feature ;  and  for  the 
present  I  regard  the  C,  vetulue  of  Burmeister  as  probably  identical 
with  my  C.  parvidens  (figs.  3  &  4). 

In  1869,  Philippi  published  a  paper  (Arch.  f.  Natur.  xxxv.  vol.  i. 
pp.  38-51)  referring  to  the  publications  of  his  *'much  honoured 
friend ''  Burmeister.  He  seeks  to  know  (p.  47)  whether  the  Chilla 
((7.  azarie  of  Chili),  C,  patagonicue,  and  C.fuhipee  are  or  are  not  all 
the  same  species  ;  and  in  the  second  place,  whe^er  the  animal  from 
Chile  (the  Chilla)  is  identical  with  C,  azarce  or  rather  with  Bur- 
meister's  (7.  (/racilis. 
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To  this  paper  Burmeister  replied  (Arch.  f.Natur.  xlii.  vol.  i.  p.  1 16), 
and  after  blaming  Philippi  for  non-attenlion  to  his  figures,  he 
expresses  his  opinion  that  the  animal  from  Chile,  which  Philippi 
speaks  of  as  the  Chilla,  is  his  C  (jracilia.  In  his  work  on  the 
Argentine  Zoology,  toI.  iii.  p.  150,  he  uses  a  note  of  interrogation 
about  it.  Such  is  the  literature  of  the  subject,  so  far  as  I  have  been 
able  to  ascertain,  up  to  the  present  time. 

The  varieties  or  species  hitherto  referred  to  seem  to  me  to  arrange 
themselves  iu  two  sets,  as  regards  the  proportions  borne  by  the 
fourth  upper  premolar  to  the  upper  molars.    In  C  azarcd,  C.  griseuSi 

Fig.  5 


Side  view  of  skull  of  Cants  urosticius. 


C.  i/racilut,  C,/ulvipes,  and  C.  entrerianus,  and  the  C.  vetulus  of  Lund, 
ii  ranges  from  100  and  107  up  to  100  and  130.  In  C,  vetulus  of 
Burmeister  and  the  British  Museum  specimen  like  it  (my  G.  parvi- 
dens)  it  varies  from  100  and  155  to  100  and  1G6.  But  there  is  in  the 
Britbh  Museum  a  very  interesting  skull  ^  extracted  from  a  skin,  also 
there  preserved,  which  was  bought  of  Claussen  from  Brazil.  On  its 
label  is  a  suggestion,  made  by  an  unknown  author,  that  it  may  be  the 
0.  brasiiiensis  o( Lnnd  (/.  c.  p.  10,  pi.  xlii.  figs.  1-3),  but  this  it  cannot 
be.  Lund  gives  a  side  view  of  the  skull  (probably  life-size),  which 
shows  not  only  a  strikingly  different  configuration,  but  an  extremly 
contrast  as  to  the  dimensions  of  the  teeth.     In  his  species  the  last 

'  No.  4iJ.  4.  '2o.  8.  1U33  f,  out  of  skin  44.  y.  7. 4. 
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premolar  is  very  small,  and  the  two  upper  molars  compared  with 
the  fourth  upper  premolar  are  only  as  122  to  100.  But  in  the  speci- 
men at  the  British  Museum  now  referred  to,  the  upper  molars  are 
very  large,  hearing  to  the  fourth  upper  premolar  a  proportion  of  160 
to  100,  or  just  ahout  the  proportions  exhibited  by  skulls  of  G,  cetulus 
and  Burmeister's  figure  of  the  dentition  of  that  species.  It  cannot 
therefore  be  O.  brasiliensis. 

Lund's   C.  brasiliensis  much  more  resembles  C.  cancrivortts,  as 
Burmeister  (iu  his  *  Fauna ')  took  it  to  be,  though  later  (Archiv  f. 

Fig.  6. 


Surfaces  oF  upp?!-  molars  ol 
Can  is  urontirdut. 


SurfjMJos  of  inolnr  teeth  of  lower 
jaw  of  Cani»  urosticiw*. 


Natur.  ii.  vol.  i.  p.  120)  he  was  more  inclined  to  regard  it  as  distinct 
from  that  species.  Certainly  the  aspect  of  the  figure  given  by  Lund 
differs  considerably  from  any  skull  of  C  cancrivorus  I  have  noticed, 
and  its  outline  reminds  one  a  good  deal  of  that  seen  in  the  genus 
Cyon.  In  the  proportions  of  the  teeth,  however,  it  is  like  C.  can- 
crivorus.  In  four  skulls  of  the  last-named  species  I  find  the  average 
length  of  l^  4  is  1  27  and  that  of  M.  1-f  M,  2  is  1-57^  or  as  100  to  123, 
with  which  Lund's  C,  brasiliensis  almost  perfectly  agrees. 

It  is  interesting  to  note  that  the  C  microtis  of  Sclater  (fig.  7, 
p.  1 1 1)^  shows  its  affinity  in  this  respect  to  C,  cancrivorus^  although  I 
believe  it  to  be  a  distinct  species,  ^Pj_^  being  1'30  and  M.  l+M.  2  being 
1-63,  or  as  100  to  126. 

As  for  the  skin  and  skull  (1033  e)  in  the  British  Museum,  which 
cannot  be  C  brasiliensis,  it  is  also  destitute  of  the  characters  ascribed 
to  either  C.  vetulus  or  Cfulvicaudus  of  Burmeister,  while  its  skull 
and  dentition  are  so  peculiar  that  it  demands  to  be  marked  off  as  at 
least  a  distinct  variety,  possibly  a  species.  The  most  distinct 
external  mark  about  it  is  a  longitudinal  black  stripe  along  the 

^  P.Z.  S.  188L',  p.  «31,pl.  xlvii. 
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dorsum  of  the  tail,  on  which  account  I  propose  to  distinguish  this 
species,  or  variety,  as  C.  urottictuB  (figs.  5  and  6). 

The  colour  of  the  hack  is  grizzled  by  its  black  and  white  annu- 
lated  hairs ;  the  limbs  and  side  of  the  neck  are  red ;  the  Uil  is  not 

Fig.  8. 


Surfaces  of  molar  teetla  of  upper  jaw 
of  Canis  microtis  (right  side). 


Surfaces  of  molar  teeth  of 
Canh  microtia  (lower  jaw). 


black  at  the  tip,  though  there  are  many  black  hr.irs  there.  There 
is  a  deep  black  line  along  the  middle  two  fifths  of  the  dorsum  of  the 
Uil. 

oenti  meters. 
Length  from  point  of  snout  to  root  of  tail  . .   67*5 

„      of  tail    22-0 

„      of  foot 13-0 

„      of  ear    6*2 

Basion  to  ovaliou 2*  1 

Basion  to  sphenoideum 2*9 

Sphenoideum  to  gnathion     7*2 

Length  of  palate  5*0 

Breadth  of  palate 2*8 

„  brain-case  (at  squamoiials) 4*0 

„         zygomata    5*8 

Length  of  PJ -3 


P. : 
P.  3 
P.  4 
M.1 


•6 
'55 
•9 
•82 
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centimeters. 

Length  of  MJ -62 

Breadth  of  P.  4 -5 

?LL 1-0 

..        ^ -8 

Length  of  P.  i -2 

,.         PJ2 -^0 

f>       P.  3 -^r* 

pn -(35 

M.I l-O") 

„         M.2 -8 

99  M«  3 •• *» 

Breadth  of  STI -55 

mTS -5.0 

mTS -4 

The  species  of  Cams  previously  referred  to  seem  to  arrange  them- 
selres  in  three  sets : — 

(1)  Forms   allied   to,  and  probahlj  varieties   of,   C.  azarte,  in 

which  P«4  is  relatively  large,  averaging,  as  compared  with 
M.l-hM.2,  100  to  i  18. 

(2)  Forms  allied  to  C.  cancrivorusj  in  which  P^  is  rather  small, 

averaging  100  to  125. 

(3)  Forms  allied  to  C.  parvidens  (C,  veiulus  of  Burmeister,  but 

not  of  Lund),  in  which  P^  is  extremely  small,  averaging 
100  to  160. 

If  these  views  are  not  mistaken,  the  species  and  varieties  will 
stand  thus : — 

I.  C.  canerivoruM.     Brazil. 

Variety  {a)  :  Irasilieruis,     Brazil. 
IL  C,  microtif.     Brazil, 
in.  C,  agara.     Brazil  to  Tierra  del  Fuego. 
Variety  (a) :  Julvipes  (dark).     Chiloe. 

(b):  grUeus  (pale).       Shores  of  the  Straits  of 

Magellan, 
(c):  patagonicus    (ring-tailed).       Shores   of  the 

Straits  of  Magellan. 
(d)  :  entrerianus  (dark).     Entre  Rios. 
(e):  gracilis  (ptAe).     Mendoza. 
(/):  Lund's  vetulus  (pale).     Brazil. 
(^):  Lund's /t/2vtcatf^t(^  (bright-tailed).     Brazil. 
IV.  C,  parvidena,  mihi  (very  small  Pi 4),     Brazil. 

Variety  (a):  Burmeister's  vctulus  (pale-tailed).      Lagoa 
Santa. 
{b)i  Burmeister's     fulvicaudus     (bright-tailed). 
Lagoa  Santa. 
V.  O.  uroitietus,  mihi  (black  stripe  on  tail).     Brazil. 
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2.  A  Revision  of  the  Genera  of  Scorpions  of  the  Family 
Buthida,  with  Descriptions  of  some  South-African 
Species.      By  R.  I.   Pocock,  of  the  British  Museum 

(Nat.  Hist.). 

(Plates  XIIL  &  XIV.) 
[Receiyed  March  15,  1890.] 

In  1876,  when  Dr.  Thorell  revised  the  classification  of  the  Scor- 
pions, be  divided  the  Buthidee,  or  Androctonoida,  as  he  called  them, 
into  two  subfamilies — the  Androctonini  for  those  genera  possessing 
two  inferior  teeth  on  the  immovable  digit  of  the  cheliceree,  and  the 
Centrurini  for  those  with  one  tooth  in  this  position,  or  none.  It  is 
needless  here  to  enter  upon  the  reasons  which  have  led  me  to  the 
conclusion  that  this  di^^ion  into  subfamilies  did  not,  at  the  time  it 
was  proposed,  represent  accurately  the  state  of  our  knowledge  of  the 
affinities  of  the  genera  composing  them  ;  for  doubtless,  at  the  pre- 
sent moment,  in  view  of  the  number  of  new  forms  that  have  been 
brought  to  light  since  1876,  Dr.  Thorell  would  be  the  first  to  abandon 
his  classification.  It  will  be  sufficient  hereto  state  that  an  examina- 
tion of  the  rich  material  of  Buthidte  contained  in  the  British  Museum 
has  convinced  me  that  the  members  of  this  family  are  too  closely 
related  to  allow  of  its  subdivision  into  groups  of  greater  value  than 
is  usually  accorded  to  genera. 

Again,  with  regard  to  the  foundation  of  genera,  I  find  that  it  is 
impossible  to  follow  Dr.  Thorell  in  the  reliance  that  he  placed  upon 
the  form  of  the  tail.  The  genera,  however,  based  upon  the  armature 
of  the  digits  of  the  chelae  appear  to  me  to  deserve  recognition  ;  but 
since  the  form  of  the  tail  varies  with  sex  so  enormously  in  many 
genera,  I  have  decided  not  to  retain  Fhasnts,  Rhopalurus,  and  Ba- 
bi/curus,  which  were  based  upon  a  character  merely,  to  my  mind,  of 
specific  importance. 

And,  lastly,  in  accordance  with  what  appears  to  me  to  be  the  best 
working  system  of  nomenclature,  I  have  thought  it  advisable,  at  the 
risk  of  some  slight  and,  let  us  hope,  temporary  inconvenience,  to  alter 
the  names  of  two  of  Dr.  Thoreirs  genera  and  to  substitute  a  new 
term  for  one  of  the  genera  proposed  by  Dr.  Karsch.  In  each  case 
reasons  are  given  for  the  change. 

In  the  accompanying  synopsis  the  genera  have  been  classed  under 
three  headings.  The  first  heading,  containing  Uroplectes  and  Lepreus, 
is  unquestionably  a  natural  group ;  the  same  may  be  said  of  the  second 
— if  a  possible  exception  be  made  of  the  remarkable  form  Butheolus ; 
but  I  am  \ery  doubtful  if  the  third  section,  namely  Buthus,  can 
rightly  be  considered  as  such.  Undoubtedly  all  the  forms  con- 
tained under  it  agree  in  possessing  the  two  inferior  teeth  on  the 
immovable  digit  of  the  chelicerse,  but  there  appears  to  be  no  reason 
why  such  a  character  should  not  have  arisen  independently  in  two 
instances,  and  thus  fail  to  be  a  sign  of  affinity  between  them*     And, 
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indeed,  there  are  some  groouds  for  thinking  that  this  may  have  taken 
place  in  the  case  of  Grosphus  and  of  Rkoptrurus ;  for  the  former 
appears  to  connect  Lepreus  with  Buthus,  and  the  latter  Isometrus 
with  Buthus  ;  or,  in  other  words,  Buthus  appears  to  have  arisen  from 
Lepreus  by  way  of  Grosphus  and  from  Isometrus  by  way  of  Ehop- 
trurus,  that  is  from  two  independent  sources.  And  if  anyone  likes 
to  believe  that  this  has  taken  place,  it  is  difficult  to  see  how  the  idea 
can  be  shown  to  be  wrong.  Of  course  an  alternative  hypothesis, 
namely,  that  Grosphus  is  the  ancestor  of  both  Buthus  and  Lepreus, 
at  once  suggests  itself ;  but  in  that  case  it  is  hard  to  see  why  Lepreus 
should  have  lost  the  two  mandibular  teeth,  which  must  surely  be  of 
considerable  service  in  the  battle  for  life.  Moreover,  when  we  reflect 
that  Lepreus  agrees  with  almost  all  the  Scorpionidse  (including  pro- 
visionally Vejovis  and  Bothriurus)  in  the  absence  of  these  teeth,  it  is 
hard  to  believe  that  it  is  not  a  character  which  has  been  transmitted 
to  Lepreus  from  some  unknown  member  of  this  family.  In  that  case 
we  must,  it  seems  to  me,  account  for  the  resemblance  between  Grosphus 
and  Lepreus  on  the  hypothesis  that  the  latter  is  the  ancestor  of  the 
former,  unless,  indeed,  we  consider  that  it  is  the  result  of  what,  for 
want  of  a  better  term,  may  be  called  accident.  However,  from 
whichever  side  the  question  be  approached,  some  obstacle  presents 
itself  which  our  knowledge  of  the  affinities  of  the  genera  is  at  present 
too  limited  to  surmount.  For  a  variety  of  reasons,  however,  it  seems 
to  me  to  be  perhaps  well  to  regard  provisionally  Lepreus  and  Uro- 
plectes  as  derived  from  Grosphus ;  for  undoubtedly  in  most  respects 
these  two  genera  depart  widely  from  a  plan  which  is  common  to  all 
the  others.  With  the  exception  of  these  two  and  of  Butheolus,  a 
genus  hard  to  locate,  the  accompanying  pedigree  (see  p.  128)  appears 
to  me  to  represent  fairly  well  the  mutual  relationship  of  the  genera 
and  subgenera  here  recognized.  But  it  must  be  regarded  as  merely 
tentative  and  in  no  way  as  expressing  a  final  opinion. 

Considering  the  Scorpionidse  as  a  whole  and  the  Buthidse  as  a 
whole,  and  noting  what  characters  are  common  to  both  and  what  are 
the  average  characters  of  the  least  specialized  of  the  genera  of 
Buthidee,  we  are  able  to  form  some  opinion  as  to  the  characters  of 
the  immediate  ancestor  of  the  Buthidae,  or,  in  other  words,  to  discover 
the  common  plan  from  which  all  the  modifications  of  the  various 
genera  can  be  deriyed. 

By  this  means  it  may  be  inferred  that  in  this  hypothetical  ances- 
tral form  the  sternum  was  triangular ;  the  movable  digit  of  the  cheli- 
cerse  was  furnished  with  three  teeth  above  and  two  below  (not  counting 
the  terminal  fang),  the  immovable  with  a  single  row  of  teeth  ;  the 
armature  of  the  digits  of  the  chelse  was  composed  of  a  number  of 
oblique,  parallel,  slightly  overlapping  rows  of  denticles ;  there  were  two 
median  eyes,  and  three  lateral  eyes  on  each  side ;  the  cephalothorax 
was  granular,  but  not  carinate  ;  the  tergites  were  granular  and  fur- 
nished with  a  median  keel,  tlie  last,  in  addition,  bearing  two  lateral 
keels ;  the  stemites  were  smooth  and  anteriorly  bisulcate,  the  last 
only  being  furnished  with  two  or  four  keels ;  the  tail  was  keeled 
throughout,  and  there  was  probably  a  spine  beneath  the  aculeus ; 
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the  tibise  o(  the  two  posterior  legs  were  anned  with  a  spur  ;    the 
pectinal  teeth  were  all  alike  ;  the  stigmata  were  slit-like. 

This  diagnosis  agrees  more  nearly  with  the  plan  of  Isometrus 
than  with  that  of  any  other  genus,  notwithstanding  that  there 
is  in  Isomeirus  a  single  lower  tooth  on  the  iromoTable  digit  of  the 
chelicerce.  Isometrus  is  cosmopolitan,  and  in  Australia,  Africa,  and 
America  it  appears  to  have  given  rise  to  three  distinct  genera.  In 
Australia  Isometroides  has  sprung  up  through  the  loss  of  the  spine 
heneath  the  aculeus  and  by  the  acquisition  of  coarse  punctulation  on 
the  under  surface  of  the  fifth  caudal  segment ;  in  America  Centntrus 
origiiinted  by  the  development  of  short  rows  of  teeth  connecting  the 
extiernilies  of  the  median  rows  of  the  digits  of  the  chelse  ;  in  Africa 
Buthus  arose  when  a  second  inferior  tooth  appeared  behind  the  first 
on  the  immovable  digit  of  the  chelicersB.  Beyond  this  stage  Rhoptm- 
rus  has  not  passed  ;  but  Grosphus  has  lost  a  distinct  spine  beneath  the 
aculeus,  and  in  the  female  the  basal  pectinal  tooth  has  become  dilated. 
Parahuthus  can  be  derived  from  Grosphus  by  a  sh'ght  modification  in 
the  arrangement  of  the  denticles  on  the  chelae,  by  the  loss  of  the 
enlarged  pectinal  tooth  (perhaps  through  its  fusion  with  the  shaft  of 
the  pecten),  and  by  an  increase  in  the  strength  of  the  tail ;  whether 
Buthus  (g.  s.)  has  been  derived  by  the  development  of  lateral  tergal 
keels  from  Parabuthus  or  Grosphus  it  is  not  easy  to  say ;  but  that 
Prionurus  has  been  developed  from  Buthus  by  an  alteration  in  the 
form  of  the  tail  will  probably  not  be  disputed. 

Lepreus  resembles  Grosphus  in  possessing  an  enlarged  basal  pec- 
tinal tooth  in  the  female ;  but  whether  this  genus  has  been  derived 
from  Grosphus  by  the  loss  of  the  two  lower  teeth,  and  by  a  modifi- 
cation in  the  armature  of  the  chelae,  cannot  as  yet  be  settled.  But 
inasmuch  as  the  arrangement  of  the  denticles  on  the  chelas  more 
nearly  approaches  in  Lepreus  than  it  does  in  Uroplectes  what  is  met 
with  in  Grosphus  or  Isometrus^  I  consider  that  Uroplectes  is  a 
descendant  of  Lepreus, 

Butheolus  is  isolated,  and  may  have  been  derived  from  either 
Buthus  or  Isometrus, 

Before  proceeding  to  a  consideration  of  the  genera,  it  will  be  well 
to  discuss  shortly  the  armature  of  the  digits  of  the  chelae  and  the 
probable  origin  of  the  various  modifications  that  are  presented. 
^  Generally  speaking,  the  dentition  throughout  the  family  may  be 
described  as  consisting  of  a  number  of  oblique,  overlapping,  parallel 
rows  of  fine  close-set  denticles.  On  each  side  of  this  median  series 
there  is  a  row  of  larger,  more  widely  separated  teeth,  and  the  ques- 
tion to  be  decided  in  connection  with  these  lateral  teeth  is  whether 
ihev  have  been  derived  from  the  median  rows  or  have  arisen  indepen- 
dently of  them.  However,  after  examining  many  genera  and  species 
of  Scorpionidie  as  well  as  of  Buthidee  I  am  strongly  inclined  to 
believe  that  the  lateral  teeth  have  been  derived  from  the  median 
series,  and  that  originally  the  armature  of  the  chelae  consisted  solely 
of  H  number  of  oblique,  overlapping,  parallel  rows  of  dose-set  den- 
ticles, and  that  perhaps  one  or  t\io  terminal  denticles  of  each  row  were 
larger  than  the  rest.      From  this  relatively  simple  disposition  of 
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denticles,  all  the  anrangements  met  with  throughout  the  family  are 
easily  deriTable.  The  first  modification  that  presents  itself  results 
from  the  assumption  of  an  obliquely  transverse  position  by  the  pos- 
terior tooth  or  two  posterior  teeth  of  each  row.  Thus  arises  the 
**  external  series "  of  Dr.  Thorell.  The  internal  series  results,  I 
believe,  from  the  separation  of  the  anterior  tooth  of  each  series  from 
the  rest ;  this  separation  is  sometimes  carried  to  such  an  extent 
that  all  connection  between  the  tooth  and  the  series  from  which  it 
arose  is  lost. 

If  this  view  as  to  the  original  disposition  of  the  denticles  is  correct, 
the  arrangement  seen  in  some  species  of  Isometrua  is  that  which 
comes  nearest  to  the  primitive  plan.  Thus  in,  e,  g.,  Ltnessor^  the 
anterior  tooth  of  each  series  is  enlarged,  but  not  isolated,  and  the 
posterior  tooth  has  altered  its  position,  so  that  with  that  which  pre- 
cedes it  it  forms  n  transversely  set  pair  ;  in  /.  insignis  the  anterior 
tooth,  although  still  in  the  same  straight  line  with  the  rest  of  the 
series,  is  separated  by  a  measurable  interval  from  it,  and  in  Lepreus 
fiMcheti  the  anterior  tooth  has  shifted  so  much  forwards  that  it  is  on 
a  level  with  the  anterior  end  of  the  row  in  front  of  the  one  from  which 
it  originated. 

Genus  Lepreus,  Thorell. 
(Plate  XIV.  figs.  2-4.) 

Lepreust  Thorell,  fltudes  Scorpiol.  p.  8. 

Hab.  S.Africa. 

Immovable  digit  of  chelicerse  unarmed  beneath.  The  external 
series  of  teeth  on  the  chelce  is  formed  by  the  bending  outwards  in  a 
direction  nearly  at  right  angles  to  the  axis  of  the  digit  of  the  two  or 
three  posterior  terminal  teeth  of  the  median  rows ;  the  internal  series 
by  the  separation  (greater  or  less,  as  the  case  may  be)  of  the  anterior 
terminal  tooth. 

The  cephalotborax  is  not  distinctly  keeled  ;  the  tergites  always 
have  one  median  keel,  and  in  a  few  cases  two  lateral  short  keels ;  the 
caudal  keels  may  be  well  developed  or  absent,  and  there  may  or  may 
not  be  a  spine  beneath  the  aculeus. 

The  tibiae  of  the  two  posterior  legs  are  spurred.  The  basal  pectinal 
tooth  in  the  female  is  (t  always)  enlarged. 

In  the  arrangements  of  the  denticles  on  the  chelae  the  species  of 
this  genus  vary  considerably.  Thus  in  L,JUcheriy  var.  nigrimanus^  all 
the  teeth  of  the  internal  series  have  moved  so  far  forwards  that  each 
is  on  a  level  with  the  anterior  extremities  of  the  row  distal  to  the  one 
from  which  it  originated.  Whereas,  in  specimens  ofL,  occidentalism  at 
the  proximal  end  of  the  digit  each  of  the  separated  teeth  is  about 
equidistant  from  the  anterior  end  of  its  original  series  and  from  the 
corresponding  end  of  the  series  distal  to  this  last ;  but  in  the  middle 
and  distal  half  of  the  digit  each  tooth  moves  forward  and  approaches 
close  to  the  anterior  extremity  of  the  series  distal  to  the  one  to  which 

'  I  have  no  object  in  selecting  this  species ;  it  happens  to  be  the  first  that 
comes  to  hand. 
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it  belongs ;  moreover  quite  at  the  distal  eud  of  the  digit,  the  secondary 
apical  tooth  of  the  median  rows  becomes  enlarged,  slightly  sepa- 
rated, and  constitutes  with  the  original  apical  tooth  a  transTcrsely 
set  pair.  Thus  in  this  species  we  clearly  see  how  the  arrangement 
met  with  in  Uroplectes  has  been  brought  about. 

Genus  Uroplectes,  Peters. 
(Plate  XIII.  figs.  3-5,  and  Plate  XIV.  fig.  5.) 

Uroplectes,  Peters,  Monatsb.  Ak.  Wiss.  Berl.  1862,  p.  512— type 
omaius,  Peters. 

Tityus,  Thorell,  tltudes  Scorpiol.  p.  8  (1876) ;  not  lY/yvf,  C.  Koch, 
1836. 

Hab,  S.  Africa. 

This  genus  is  closely  allied  to  the  preceding  and  can  only  be  dis- 
tinguished from  it  by  the  arrangement  of  the  denticles  on  the  chela?. 
The  denticles  of  the  external  series  are  the  same  in  the  two  genera, 
but  the  internal  series  is  composed,  in  Uroplectes,  of  a  series  of  pairs 
of  teeth.  These  appear  to  have  arisen,  as,  indeed,  they  have  arisen 
to  a  less  extent  in  L,  occidentalism  by  the  separation  of  the  apical 
tooth  of  each  median  row  and  by  its  subsequent  approximation  to 
the  enlarged  and  slightly  separated  tooth  which  forms  the  secondary 
anterior  end  of  the  series  distal  to  the  one  from  which  the  external 
tooth  of  each  pair  originated.  It  thus  comes  about  that  in  this 
genus  the  internal  series  appears  to  have  been  formed,  as  has  the 
external  series,  merely  by  the  outward  bending  of  the  anterior  termin- 
ation of  the  median  rows. 

Both  Uroplectes  and  Lepreus  are  found  in  S.  Africa,  and  I  think 
there  is  very  little  doubt  that  ultimately,  owing  to  the  discovery  of 
intermediate  forms,  all  the  species  will  have  to  be  united  into  one 
genus  Uroplectes. 

The  genus  Tityus  was  established  in  1836  by  C.  Koch  upon  a  S.- 
American species  named  Scorpio  hahiensis  by  Perty. 

Clearly,  then,  bahiensis  is  the  type  of  the  genus  Tityus  ;  but  since 
this  species  is  referable  to  Isometrus  of  Ehrenberg,  a  name  which 
antedates  Tityus,  and  since  a  generic  name  should  never  be  transferred 
from  its  type,  it  follows  that  Tityus  must  be  a  synonym  of  Isometrus. 
In  years  subsequent  to  1836  and  especially  in  1845  (Die  Arachni- 
den,  xi.)  C.  Koch  referred  many  more  species  to  his  Tityus,  One  of 
these,  a  S.-African  form,  T,  lineaius,  was  selected  by  Dr.  Thorell  as 
the  type  of  his  Tityus ;  but  since  this  form  differs  radically  from 
T,  bahiensis,  it  is  clear  that  Dr.  ThorelFs  Tityus  is  not  equivalent 
to  Tityus  as  C.  Koch  originally  applied  the  name.  And  smce  this 
transference  of  a  generic  name  from  one  typical  species  to  another  ^ 

'  I  am  aware  that  in  tlie  Ann.  Nat.  Hist.  1888,  vol.  ii.  p.  245,  in  connection 
with  thj  namea  Scorpio,  Heferome/rm,  and  Palat/inteus,  I  was  the  advocate  of 
another  sjstem.  But  further  reflection  and  wider  experience  has  led  me  to 
change  the  view  there  set  forth  :  consequently  I  now  think  that  palmcUus  is  and 
must  always  be  the  typical  species  oiheteromeirus,  and  that  \S  palinatus  be  con- 
generic with  africanm,  then  Heteromttrus  must  be  synonymous  with  Siorpio^  and 
that  in  no  case  can  the  generic  name  Hcterometrns  be  transferred  from  its  type 
palmatv.8  to  the  second  species  spinifePy  which  is  consequently  a  PalamrktiM, 
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18,  in  my  opinion,  very  much  to  be  deprecated,  I  have  added  Tityus 
to  the  synonyms  odsomeirus^  and  have  taken  Peters's  name  Uroplectes 
for  the  species  which  Thorell  called  Tityus,  This,  however,  I  have 
done  on  the  authority  of  Dr.  Karsch,  who  in  a  footnote  to  his  table 
of  genera  says  that  Uroplectes  is  synonymous  with  TUyus  in  Dr. 
Thorell's  sense  of  the  word.  Presumably  this  statement  is  made 
after  an  examination  of  the  type  of  Uroplectes^  namely  U.  omatus. 
If  this,  however,  be  not  so,  it  will  be  well  to  bear  in  mind  that  there 
is  nothing  in  Peters's  diagnosis  of  ornatus  to  show  that  the  species  is 
not  referable  to  Lepreus,  In  that  case  Lepreus  will  have  to  rank  as 
a  synonym  of  Uroplectes,  and  a  new  generic  name  will  have  to  be 
established  for  the  species  here  included  under  Uroplectes,  unless  the 
alternative  be  adopted  of  considering  all  the  species  of  Lepreus  and 
Uroplectes  as  referable  to  one  genus  Uroplectes  \ 

Genus  Isometrus,  Ehrb. 

Isometrus,  Ehrenberg,  Symb.  Phys.  (Scorpiones),  p.  3,  pl«  i.  fig.  3 
(1829) — type  Jilum^maculatus  (De  Geer). 

Tityw,  C.Koch,  Die  Aracb.  lii.  p.  33  (1836)— type  bahiensis(?eT  ty). 

PUumnus,  id.  Arach.  Syst.  p.  38  (1837)  (uora.  preeocc). 

Lychas,  id.  Die  Arach.  zii.  p.  1  ( 1 845)— type  maculatus  (De  Geer). 

Jtreus,  Gerv.  Apt.  iii.  p.  52  (1844)  (in  part),  not  of  C.  Koch,  1837, 

Centrums,  Peters,  Monatsb.  Ak.  Wiss.  Berlin,  1862,  p.  512  (in 
part). 

Isometrus,  Thorell,  Etudes  Scorpiol.  p.  9  (1876)  (and  subsequent 
authors). 

Phassus,  id.  ibid. 

Androcottus,  Karsch,  Mitth.  Munch,  ent.  Ver.  p.  11  (1879). 

Hab,  Tropical  countries. 

Inferior  border  of  the  immovable  digit  of  the  chelicerse  armed 
with  a  single  tooth. 

The  external  series  of  teeth  on  the  digits  of  the  chelse  formed  by 
the  assumption  of  a  more  or  less  transverse  position  of  the  posterior 
one  or  two  enlarged  teeth  of  the  median  rows ;  the  internal 
series  of  teeth  formed  by  the  enlargement  and  separation  of  the 
anterior  tooth  of  each  of  the  median  rows ;  but  this  separation  is 
never  carried  to  any  great  extent.  In  most  of  the  Old- World  species 
the  median  rows  scarcely  overlap  each  other ;  hut  in  the  larger 
American  forms,  such  as  I.  androcottoides,  the  rows  overlap  to 
such  a  degree  that  the  anterior  extremity  of  any  one  reaches  the 
middle  of  the  row  in  front  of  it. 

The  cephalothorax  is  usually  without  well-developed  keels ;  the 
tergites  are  nearly  always  provided  only  with  a  median  keel ;  the 
tail  iff,  as  a  rule,  keeled  above  and  below,  and  the  vesicle  is  nearly 
alw^s  provided  with  a  strong  spine  beneath  the  aculeus. 

The  sexes  generally  differ  considerably  and  in  a  variety  of  ways  : 
thus  the  male  of  J.  messor  and  of  /.  maculatus  has  long  chelae  with 
slender  hands  and  a  long  tail ;  J.  tricarinatus  has  short  chelae  with 
thick  hands  and  a  long  tail ;  /.  mucronatus  (varius)  has  a  thick  hand 

*  I  have  refrained  from  definitely  uniting  the  two  genera,  because  pilosus 
the  type  of  Lepreus,  is  unknown  to  me. 
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with  the  digits  widely  separated  at  the  base,  but  with  the  tail  almost 
unchanged  ;  J.  americanva  has  a  thick  hand  with  fingers  widely  sepa- 
rated at  the  base,  and  with  the  tail  enormously  dilated  towards  its 
distal  end.  The  basal  tooth  of  the  pectines  is  never  enlarged  ;  but  in 
the  female  of  several  of  the  American  forms,  such  as  J.  americanus, 
L  androcottoides,  and  J.  insignis,  there  is,  at  the  base  of  the  pecteu,  a 
distinct  rounded  lobe  projecting  over  the  basal  tooth. 

Isometrus,  so  far  as  geographical  distribution  is  concerned,  appears 
to  be  the  dominant  genus  of  the  family,  and,  as  might  be  expected 
from  its  wide  range,  it  varies  greatly  in  structure.  Yet  in  the  sum 
of  its  characters  it  appears  to  come  nearest  to  the  ancestral  form  ; 
for  from  it  by  slight  modifications  most  of  the  genera  of  the  family 
can  be  derived.  Thus  in  Australia  it  appears  to  have  given  rise  to 
Isometroidei,  in  America  to  Centrums,  in  Africa  to  Butheohs  and 
Ehoptrurusy  the  latter  genus  leading  on  towards  Buthus, 

Reasons  *  have  already  been  given  for  regarding  the  genus  Phassua 
as  synonymous  with  Isomeirus,  on  the  ground  that  it  was  based 
upon  a  character  belonging  to  the  male  of  a  certain  species  of  this 
last-named  genus. 

With  regard  to  Androcottus  it  may  be  said  that  there  is  nothing 
in  the  diagnosis  to  warrant  the  separation  of  the  type  as  a  genus 
distinct  from  Isometms,  The  fusion  of  the  inferior  keels  on  the 
second,  third,  and  fourth  caudal  segments,  the  character  upon  which 
it  was  founded,  exists,  although  apparently  to  a  slightly  less  extent, 
in  J.  androcottoides,  and  varies  considerably  within  the  limits  of  the 
species. 

Genus  Isometroidss,  Keys. 

Isotnetroides,  Keyserling,  Arachn.  Austral.,  Scorpiones,  p.  16, 
pi.  ii.  figs.  3&4  (1885). 

Hab.  Australia. 

A  genus  closely  allied  to  Isometrus,  differing,  in  fact,  only  in  the 
form  of  the  tail,  the  vesicle  being  very  slender  and  without  a  spine 
beneath  the  aculeus,  and  the  fifth  caudal  segment  being  deeply  punc- 
tured and  without  keels  on  its  under  surface. 

Two  species  only  have  been  made  known,  both  being  figured  and 
described  in  the  above-cited  work.  Of  one  of  these  speces,  /.  vescua, 
the  British  Museum  possesses  a  single  specimen,  from  Port  Lincoln. 

Genus  Centrurus. 

Centrums  (Hemp,  and  Ehrb.),  Thorell,  £tudes  Scorp.  p.  9. 

Rhopalums,  id.  ibid. 

Hab.  America. 

This  genus  differs  from  Isometms  only  in  the  armature  of  the 
digits  of  the  chelae,  the  space  between  the  large  lateral  teeth  on  each 
side  being  occupied  by  a  small  row  of  smaller  teeth  arranged  slightly 
obliquely,  although,  roughly  speaking,  parallel  to  the  long  axis  of 
the  digit. 

'  Aim.  mt.  Hist.  (6)  iii.  p.  55  (1889). 
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The  genus  is  common  in  America^  and  appears  to  have  been 
derived  from  the  American  species  of  Isometru$\  since  all  the 
specimens  of  Cenlrurus  that  I  have  examined  agree  with  all  the 
American  species  of  laomeirus,  and  differ  from  all  the  Buthidse  of 
the  Old  World  \  in  possessing  no  spur  at  the  extremity  of  the  tibial 
segments  in  the  last  two  pairs  of  legs. 

The  male  may  generally  be  recognized  by  having  a  much  longer 
tail  than  the  female.  I  look  upon  Rhopalurus  as  synonymous  with 
Centrums  for  the  same  reasons  that  have  led  me  to  consider  Phassus 
as  a  synonym  of  Isometrus.  The  type  of  the  genus,  B.  laticauda, 
of  which  the  Museuna  possesses  examples  of  both  sexes  from  Brazil 
and  Colombia,  does  not  appear  to  me  to  be  other  than  a  well-marked 
species  of  Centrums,  standing  in  almost  exactly  the  same  relation  to 
C.  bkmuleatus  as  /.  americanus  to  J.  androcottoides.  So  that  if  J. 
americanus  be  congeneric,  as  will  hardly  be  disputed,  with  I,  andro- 
cotioidest  then  must  B,  laticauda  be  congeneric  with  C.  biaculeatus. 

Genus  Butheolus,  Simon. 

OrthodactyluSy  Karsch,  Berl.  ent.  Zeits.  xxv.  p.  90  (1881)  (uom. 
prseocc)  ^. 

Butheolus,  Simon,  Ann.  Mus.  Genov.  xviii.  p.  258  (1882). 

Hab,  Mediterranean  district  of  Palsearctic  Region. 

This  is  a  genus  of  very  doubtful  affinities  and  is  correspondingly 
hard  to  locate,  inasmuch  as  it  appears  to  partake  of  the  characters 
of  Isometrus,  Iso f net r aides,  and  Buthus,  In  his  diagnosis  of  it  M. 
Simon  says  that  the  inferior  border  of  both  the  movable  and  immov- 
able digits  of  the  chelicerae  are  furnished  with  only  one  tooth ;  but 
this  is  by  no  means  always  the  case,  for  in  one  of  the  specimens  of 
B,  melanurus  ^  preserved  in  the  National  Museum  there  are  the  normal 
number,  namely,  two  teeth  on  this  edge  in  the  movable  digit  and  also, 
which  is  a  signiBcant  fact,  two  teeth  on  the  corresponding  edge 
in  the  immovable  digit  as  in  Buthus,  This,  although  probably  an 
abnormal  development,  serves  to  lessen  considerably  the  hiatus  between 
Isometrus  and  Buthus,  and  to  diminish  the  systematic  value  that 
has  been  placed  upon  the  presence  or  absence  of  these  teeth.  The 
features  in  which  this  genus  resembles  Isometroides,  namely  the 
slender  and  unarmed  vesicle,  the  punctured  keelless  fifth  caudal 
segment,  and  the  feeble  chelae,  are,  considering  the  distribution  of 
the  two,  in  all  probability  not  due  to  affinity  between  the  genera, 
but  have  arisen  independently  in  the  two  localities.  Isometroides  is 
much  more  nearly  related  to  Isometrus  than  is  Butheolus ;  the  latter 
may  be  distinguished  from  both  by  the  form  of  thecephalothorax,  which 
is  much  sloped  in  front  of  the  eyes  and  has  a  convex  anterior  border. 

The  arrangement  of  denticles  on  the  digits  of  the  chelae  is  very 
simple  in  B,  melanurus  *  ;  in  the  proximal  half  of  the  digit  the  median 

^  With  the  exception  of  7.  assamensiSf  vielanophysa,  and  the  oosinupolitan 
/.  macnlatua. 

'  Vide  Simon,  Verb.  s.-b.  Ges.  Wien,  xxxix.  1881),  p.  386. 

*  KfiMler,  Trudui  Bumkugo  fiutomol.  viii.  (1876),  p.  16,  pi.  L  figs.  1-a 
{=- 6i.h»iideri,  L.  Koch,  &c.). 
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denticles  are  arranged  in  a  long  simple  longitudinal  series,  which  only 
in  the  distal  half  divides  into  a  number  of  oblioue  short  rows ;  the 
internal  series  consists  of  enlarged  teeth  set  singly  and  at  a  distance 
from  the  series  from  which  they  arose :  the  external  teeth  of  the 
external  series  are  also  arranged  in  a  single  row,  the  individual  teeth 
being  close  to  the  median  series  and  alternating  with,  but  not  forming 
a  transverse  line  with,  those  of  the  internal  series. 

The  genus  is  further  remarkable  for  the  great  size  of  the  tail. 

Genus  Buthus,  Leach. 

Buthus  (Leach),  Thorell,  fitudes  Scorpiol.  p.  8 — type  europeeus 
(Linn.). 

This  genus  is  unknown  in  America  and  Australia,  but,  including 
all  the  subgenera  here  admitted,  is  widely  distributed  elsewhere, 
being  especially  abundant  in  Africa  and  the  Mediterranean  district. 

Subgenus  Rhoftrurus,  Karsch* 
(Plate  Xin.  figs.  1,  2,  and  Plate  XIV.  fig.  1.) 

Odoniurus,  Karsch,  Sitz.  Ges.  uat.  Fr.  1879,  p.  1 19  (nom.  prseocc.). 

Rhoptrurw,  id.,  fieri,  ent.  Zeits.  xxx.  p.  77  (1886). 

Babycurus,  id.  ibid. 

Ilab.  S.  Africa,  Madagascar. 

Movable  digit  of  chelicerse  «ith  two  teeth  on  the  inferior  border. 

In  the  digits  of  the  chelse  the  posterior  ends  of  the  median  rows  of 
denticles  are  not  enlarged,  but  are  bent  outwards,  thus  constituting 
the  external  series ;  the  internal  series  is  formed  by  the  enlar^^ed 
and  slightly  separated  anterior  tooth  of  each  median  row.  The 
cephalothoraz  is  not  keeled  ;  the  tergites  have  one  median  keel. 

The  tail  is  powerful  or  moderate,  strongly  keeled  or  almost  without 
keels ;  there  is  a  spine  beneath  the  aculeus. 

The  pectinal  teeth  are  all  alike. 

The  sexes  may  differ  in  many  ways,  as  in  Isomelnis ;  thus  the  cT 
of  R,  kirkii  has  a  widened  tail,  a  widened  hand,  and  a  space  between 
the  base  of  the  digits  ;  in  R,  baronii  the  pectines  of  the  S  are  much 
larger  than  in  the  $  . 

Of  all  the  subgenera  of  Buthus  this  one  comes  nearest  to  Isomelrwt, 
uniting  Isometrus  with  Parabuthus,  From  Isometrus  it  may  be 
distinguished  by  the  dentition  of  the  chelicerse,  and  from  Parabuthus 
by  the  spine  beneath  the  sting,  the  much  less  strongly  dentate  or 
granular  tail,  and  by  the  arrangement  of  the  denticles  on  the  digits 
of  the  chelae.  The  genus  Babycurus  was  separated  from  Rhopirurus 
on  the  strength  of  the  greater  slenderness  of  the  tail ;  but  since 
this  is  merely  a  sexual  character  belonging  to  the  female,  the  genus 
cannot  well  be  retained. 

This  genus  contains  the  following  species : — 

R.  dentatusy  Karsch  (under  Odonturus),  Sitz.  Ges.  nat.  Fr. 
Berlin,  1879,  p.  119  ;  Mombas. 

R,  buttneri,  id.  (under  Babycurus),  Berl.  ent.  Zeits.  xxx.  p.  7S, 
pi.  iii.  fig.  I  (1886)  ;  Gaboon. 

jR.  centrurimorphus,  id.  ibid.  fig.  2 ;  Madagascar  ;  and  the  three 
species  described  below  (pp.  137-141). 
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Subgenus  Grosphus,  Simon. 

Grosphus,  Simon,  Ann.  Sec.  Ent.  Fr.  (5)  x.  p.  378  (1880). 

Mab.  MadagascAr. 

This  genus  was  established  upon  certain  characters  observed  in 
the  type  specimen  of  Andr.  madagaaeariensis,  Gervais.  These 
charcters  were  (1)  a  single  tooth  on  the  inferior  border  of  the  movable 
digit  of  the  chelicerse,  and  (2)  the  enlargement  of  the  basal  pectinal 
tooth.  At  the  time  M.  Simon  probably  was  not  aware  that  the 
latter  character  is  sexual  and,  consequently,  by  itself,  is  not  of 
generic  importance.  The  first  character,  certainly,  if  proved  to  be 
constant  in  a  number  of  individuals,  would  be  unquestionably  of 
generic  value  ;  but  the  fact  that  this  very  character  has  been  noticed 
as  an  abnormality  in  Butheoltis,  and,  moreover,  that  three  other 
species*  obviously  very  closely  allied  to  madaffoscariensis,  and 
inhabiting  the  same  area,  present  the  normal  armature  of  this  segment 
of  the  chelicerse,  have  led  me  to  conclude  that  the  absence  of  the 
second  tooth  is  merely  an  individual  variation.  But  since  these 
species,  with  madagascariensia,  appear  to  me  to  constitute  a  natural 
and,  at  all  events,  subgenerically  distinct  group,  I  have  retained  the 
name  Grospkus  for  them  and  have  made  the  necessary  alterations  in 
the  definition  of  the  subgenus. 

It  may  be  characterized  as  follows : — 

Denticles  on  the  digits  of  the  chelae  as  in  Rhoptrurus,  Inferior 
border  of  the  movable  digit  of  the  chelicersB  with  one  or  two  teeth. 

Basal  pectinal  tooth  in  $  the  largest  of  the  series.  Tergites 
with  a  median  keel ;  cephalothorax  without  keels. 

Tail  moderate ;  not  strongly  and  granularly  keeled ;  with  or 
without  a  spine  beneath  the  aculeus. 

As  Rhoptrunu  appears  to  connect  Isomeirus  and  Parabuthua,  so 
does  Groaphua  connect  Lepreua  with  Parabuthus,  It  difi^ers  from 
Lepreua  in  the  armature  of  the  chelicerse  and  in  the  disposition  of 
the  interusl  series  of  teeth  on  the  digits  of  the  chelae,  but  appears 
to  be  allied  to  it  in  having  an  enlarged  basal  pectinal  tooth.  Whether 
or  not  this  last  character  is  a  sign  of  affinity  between  the  two  it 
seems  to  me  impossible  at  present  to  say. 

The  following  are  the  species  I  refer  to  this  subgenus  : — 

G.  wwdagaacarienaisy  Gervais  (under  Androctonus),  Arch.  Mus. 
iv.  p.  213,  pi.  xi.  figs.  1-3  (1839) ;  Simon,  Ann.  Soc.  Ent.  Fr.  (5) 
X.  p.  377  (1880). 

G.  iimbatua,  Pocock  (under  Buthua),  Ann.  Nat.  Hist.  (6),  iii. 
p.  346(1889). 

G.pieeua,  id.  t.  c.  p.  349. 

G,  iobidena,  id.  t.  c.  p.  46 1 . 

All  are  from  Madagascar. 

'  Bulhtui  limbaluif'B.  pU-cu»,  Pocock,  Auii.  N.  H.  (6)  iii.  p.  316  B.  bhidcua, 
id.  t.c.p.  461. 
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Subgenus  Parabuthus,  nov. 

Prionurus,  Ehrenberg  (in  part) ;  Karsch  (in  part). 

Type,  P.  iiosoma  (Ehrb.),  Symb.  Phys.  no.  10,  pi.  ii.  fig.  6. 

Hab,  Ethiopian  Region. 

Ehrenberg  included  in  his  group  Prionurus  a  species  named  Iiosoma 
which  departs  sufficiently  widely  from  the  type  P.  funestus  to  be 
worthy  of  special  recognition.  Dr.  Karsch  was  the  first  to  point 
out  this  fact ;  but  in  attempting  to  establish  a  separate  genus  of 
which  Iiosoma  was  to  be  the  type,  this  author  appears  to  me  to  have 
fallen  into  error  in  two  particulars.  In  the  first  place,  since  Thorell 
had  restricted  Androctonus  to  those  Scorpions  which  were  termed 
Prionurus  by  Ehrenberg — a  proceeding  justifiable  on  the  grounds 
that  no  type  had  been  named  for  Androctonus  and  that  a  genus 
must  supersede  its  subgenus — it  is  clear  that  the  type  of  Prionurus, 
ntLxnely  funestus,  is  also  the  type  of  Androctonus  and  that  Prionurus 
must,  in  that  case,  be  regarded  as  a  synonym  of  Androctonus,  But 
Dr.  Karsch,  wishing  to  preserve  the  term  Prionurus,  selected  as  the 
type  Ehrenberg's  species /t'ofoma,  on  the  understanding  that  Iiosoma 
is  generically,  or  at  all  events  subgenerically,  distinct  from  funestus. 
But,  as  stated  above,  it  seems  to  me  to  be  absolutely  essential  to 
select  as  the  type  of  a  genus  the  species  which  is  the  first  referred 
to  it  by  the  author — unless  any  other  be  specially  mentioned  by  him 
as  typical — and  never  to  transfer  this  generic  term  from  this  species 
and  its  allies  to  another,  which  differs  from  the  type  in  generic 
characters,  although  this  other  was  referred  originally  to  the  same 
genus.  Consequently  I  hold  thut  funestus  is  the  type  of  Prionurus, 
and  that  the  transference  of  the  name  to  Iiosoma  can  only  lead  to 
confusion. 

I  have  therefore  found  it  necessary  to  create  a  new  subgeneric 
name  for  Iiosoma  and  its  alUes,  since  the  group  appears  to  me  to  be 
a  perfectly  natural  one,  agreeing  both  in  important  characters  and  in 
geographical  distribution. 

But  the  group  as  characterized  by  Dr.  Karsch  cannot  stand, 
inasmuch  as  it  was  based  upon  a  character — the  presence  of  a  median 
lateral  keel  on  the  fourth  caudal  segment — which  may  or  may  not 
exist  within  the  Umits  of  a  single  species,  and  is  valueless  for  generic 
distinction.  Moreover,  as  thus  defined  the  genus  is  quite  an  un- 
natural group,  inasmuch  as  it  includes  forms,  such  as  e.  g.  Iiosoma  and 
pelopponensis  (jibbosus),  which  are  widely  separated  from  each  other, 
and  in  addition  completely  severs  pelopponensis  from  its  nearest 
allies — europceus,  leptocheles,  &c. 

The  subf^enus  may  be  characterized  thus  : — 
On  the  digits  of  the  chelae  the  external  series  of  teeth  are  formed 
by  the  enlargement  and  partial  assumption  of  a  lateral  position  of 
the  two  posterior  teeth  of  the  median  rows ;  the  internal  series  by 
the  enlargement  and  separation  of  the  anterior  tooth  of  each  median 
row.  The  cephalothorax  is  not  costate,  and  the  tergites  are 
furnished  with  only  a  median  keel.  The  tail  is  powerful  and  strongly 
keeled,  but  there  b  a  marked  tendency  to  obliteration  on  the  part  of 
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the  inferior  keek  on  the  posterior  segments  ;  the  vesicle  and  aculeus 
are  large  and  there  is  no  spine  heneath  the  aculeus. 

The  pectines  are  armed  with  many  teeth,  which  are  all  alike  in 
both  sexes ;  and  the  sternum  is  reduced  to  a  minimum,  being  smaller 
than  in  any  of  the  genera  hitherto  considered. 

The  males  have  a  wider  hand  than  the  females ;  and  the  females 
of  most  of  the  species  may  be  recognized  by  the  possession  of  a 
remarkable  internal  lobate  dilatation  of  the  base  of  the  pectines. 
This  dilatation,  although  it  appears  to  belong  to  the  shaft  of  the 
pecten,  results,  I  am  now  inclined  to  think,  from  the  fusion  of  the 
enlarged  basal  tooth  with  the  sclerite  that  supported  it.  If  this  be  so, 
the  character  can  be  directly  derived  from  what  is  seen  in  Grosphua, 
where  the  tooth  is  enlarged  but  still  free,  and  it  unmistakably 
points  to  Grosphus  as  the  ancestor  of  Parabuthus. 

The  Museum  possesses  examples  of  the  following  representatives 
of  this  subgenus : — 

P.  liosoma,  Ehrb.  Symb.  Phys.no.  10. 

P.  mllo9us,  Peters,  MonaUb.  Ak.  Wiss.  Berlin,  1862,  p.  26 ; 
Thorell,  fitudes  Scorpiol.  p.  29. 

P.  planieauda  *,  Pocock,  Ann.  Nat.  Hist.  (6)  iii.  p.  344  (1889). 

P.  brevimanus,  Thorell,  op.  cit.  p.  36. 

P.fulmpes,  Simon,  Ann.  Soc.  Ent.  Fr.  viL  p.  378  (1888). 

Subgenus  Buthus,  s.  s. 

Buthus,  Leach,  Trans.  Linn.  Soc.  xi.  p.  391  (1815)^type 
oecitanus  {^=europaus,  Linn.). 

Androctonus  (Leiurus),  Hempr.  &  Ehrb.  Verb.  nat.  Fr.  Berlin,  i. 
p.  352  (1829) — type  tunetanus  {=europ€eus,  Linn.). 

Hab,  The  Old  World,  except  Australia. 

The  denticles  on  the  digits  of  the  chela  very  much  resemble  in 
arrangement  those  of  Parabuthus ;  but  in  the  majority  of  cases  the 
teeth  of  the  internal  series  appear  to  have  taken  up  a  more  forward 
position,  so  that  they  alternate  with  the  teeth  of  the  external  series 
and  do  not  form  with  them  oblique  short  rows. 

The  cephalothorax  is  (?  always)  furnished  with  symmetrically  placed 
in^nular  keels,  and  the  tergites  with  at  least  three  granular  keels. 
The  tail  is  moderately  powerful;  there  is  no  spine  beneath  the 
aculeus,  and  the  upper  sides  of  the  fifth  caudal  segment  are  rounded 
and  not  compressed  and  carinate. 

The  pectines  are  long,  all  the  teeth  are  alike,  and  there  are  no 
noticeable  sexual  variations  in  these  organs.  The '  nianus '  of  the  male 
may  be  wider  than  in  the  female  and  the  dactyli  may  be  more  lobate 
and  sinuate,  but  generally  speaking  the  sexes  are  hard  to  recognize. 

This  subgenus  contains  more  species  than  any  other  genus  or  sub- 
genus of  the  family.  These  species  are  found  principally  in  the 
countries  bordering  the  Mediterranean ;  but  from  thence  they  spread 
southwards  along  the  west  and  east  coasts  of  Africa  to  the  Cape  of 
Good  Hope,  and  eastwards  through  Persia  and  Afghanistan  to  Pekin 
*  ?  =  capensia  (Ehrb.) 

Proc  7x)ol.  Soc— 1890,No.  X.  10 
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and  Singapore.    But  beyond   these  limits    no  species  haye   been 
recorded  \ 

By  the  form  of  the  tail  the  species  have  been,  and  majr  be,  divided 
into  two  sections.  The  first  is  composed  of  those  in  which  the  fifth 
caudal  segment  is  posteriorly  excavated  above,  and  has  its  infero- 
lateral  keels  weakly  and  uniformly  denticulate  throughout.  Of  this 
group  the  Museum  possesses  examples  of  the  following: — B.hotteniota 
(Fabr.),  W.  Africa ;  B,  minax,  L.  Koch,  Egypt  (=?  acutecarinatus, 
Simon)  ;  B,  eminii,  Pocock,  E.  Africa  ;  B.  socotrensU^  Pocock, 
Socotra  ;  B.judaicus,  Simon,  Syria ;  and  B,  mariensii,  Karsch,  India. 
To  the  second  section,  comprising  those  forms  in  which  the  fifth  caudal 
segment  is  but  slightly,  if  at  all,  excavated  above  posteriorly  and  in 
which  its  inferior  keels  are  irregularly  and  as  a  rule  strongly 
denticulate,  are  to  be  referred  a  great  number  of  species,  which  seem 
to  be  more  highly  specialized  than  those  in  the  first  category. 

Subgenus  Prionurus,  Ehrb. 

Priontirus,  Hempr.  &  Ehrenb.  Verb,  nat  Fr.  Berlin,  i.  p.  356 
(1829) — type  fymeslut  (^australis,  Linn.). 

Prionurus^  Peters,  Monatsb.  Ak.  Wiss.  Berlin,  1862,  p.  513 — 
tjpe/uneatus  (^australis,  Linn.). 

Androctonus^  Thorell,  fitudes  Scorpiol. — type  austraiis  (Linn.). 

Not  Prionurus,  Karsch,  Berl.  ent.  Zeitschr.  xxx.  (1886)  p.  77. 

Hab,  N.  Africa  and  Syria. 

This  subgenus  is  closely  allied  to  the  preceding,  and  differs 
merely  in  having  the  lateral  margins  of  the  upper  surface  of  the  fifth 
caudal  segment  compressed  and  carinate,  instead  of  rounded.  The 
tail  is  always  strong,  sometimes  exceedingly  powerful. 

It  is  not  quite  clear  as  to  what  is  to  be  the  name  for  this  group. 

In  his  work  on  the  Scorpions  Ehreuberg  constituted  the  genus 
Androcionus ;  and  without  definitely  naming  a  type  species  divided 
the  genus  into  two  subgenera.  The  first  of  these — the  small-tailed 
forms — he  named  Leiurus,  with  the  type  tunetanuM  or  quinque-striatus; 
to  the  second  or  thick-tailed  forms  he  gave  the  name  Prionurus, 
with  the  type /unestus.  When  Peters  revised  the  group  he  concluded 
that  the  two  sections  should  constitute  genera;  consequently  he 
abolished  Jndroctonus,  apparently  because  it  was  without  a  type 
species ;  made,  and  rightly,  Leiurus  a  synonym  of  Buthus,  but 
preserved  Prionurus  as  a  genus  in  almost  the  sense  in  which  the 
name  was  used  by  Ehrenberg.  But  Dr.  Thorell,  recognizing  that 
the  name  Androctonus  must  take  precedence  of  either  one  or  other 
of  its  subgenera  and  that  a  type  must  consequently  be  fixed  upon 
for  it,  decided  to  upset  Peters's  arrangement  and  to  substitute 
Androctonus  for  his  Prionurus, 

But  according  to  the  system  which  has  been  followed,  as  far  as 
possible,  throughout  this  paper — that  is,  the  system  of  selecting  the 
first  species  mentioned  under  a  genus  as  the  type  of  the  genus,  when 
no  other  is  specified — the  type  of  Androctonus  is  tunetanus.     But 

^  Jnd^roclonus  varirgatus,  Q«rv.,  from  New  Ireland,  is  in  all  probability  an 
I$&metTU8, 


i890.J  OF  THE  FAMILY  »l7TlfrzriB.  127 

since  this  species  is  also  the  type  of  Leiurus  it  follows  that  Leiurus, 
the  subgenus,  must  give  place  to  Androctonus,  But  europceus,  the 
ty|>e  of  ButJuu,  is  recognized  as  synonymous  with  tunetanusy  and 
Buthus  antedates  Androctonus  by  14  years :  therefore  Androclonus 
must  be  a  synonym  of  Buthus,  Prionurua  can  then  be  used  to 
include  those  powerful -tailed  species  of  which  australis  is  the  type 
— that  is,  in  the  sense  in  which  Ehrenberg  presumably  meant  it  to 
be  used,  and  in  the  sense  in  which  Peters  himself  employed  it. 

Synopns  of  the  Buthidse. 
a.  The  inferior  border  of  the  immovable  digit  of 
the  chelicerse  unarmed, 
a'.  The  lateral-internal  series  of  denticles  on  the 
digits  of  the  chelae  composed  of  transversely 

set  pairs  of  teeth Uroplictks,  Peters. 

Type  U,  omatus,  Peters. 
h^.  The  lateral-internal  series  of  denticles  on  the 
digits  of  the  chela  composed  of  a  row  of 

teeth  widely  separated  and  set  singly   Lkfbsus,  Thor. 

Type  L.  pUosuSf  Thor. 
h.  The  inferior  border  of  the  immovable  digit  of 
the  ohelicerse  armed  with  one  tooth. 
a^  The  intervals  between  the  main  teeth  of  the 
lateral  series  on  the  digits  of  the  chelie  not 
occupied  by  smaller  teeth, 
o^.    Ante-ooular    portion    of    oephalothorax 
horizontal,     with     lightly    emarginate 
anterior  border. 
a*.  With  a  spine  or  tubercle  beneath  the 
aculeus  ;    fifth    caudal   segment    not 
coarsely  punctured,  and  normally  keeled 

beneatL Isometbus  (Ehrb.),  Thorell. 

Type  nuuJulcUtts  (De  Qeer). 
6^.  Without  a  spine   or  tubercle  beneath 
the  aculeus  -,  fifth  caudal  segment  not 
keeled  beneath  and  adorned  with  large 

punctures Isometroidbs,  Keys. 

Type  /.  vescus  (^arsch). 
^.    Ante-oenlar    portion  of    cephalothoraz 
sloped  forwards,  with  its  anterior  margin 

convex;  tail  very  powerful BuTHsoLts,  Simon. 

Type  B,  thalamnua,  Sunon. 
&^.  The  intervals  between  the  main  teeth  of  the 
lateral  series  on  the  digits  of  the  chelie 
occupied  by  a  single  row  of  smaller  teeth  ; 

the  rest  as  in  iso^^ritf  Centrurus  (Ehrb.),  Peters. 

Type  C.  gracilis  (Latr.). 
c.  The  inferior  border  of  the  immovable  digit  of 

the  chelicers  armed  with  two  teeth  Butiius,  Leach. 

Type  U.  europtsus  (Linn.). 

c'.  Tergites  with  a  single  median  longitudinal 

keel ;  oephalothorax  without  distinct  keels. 

c^.  All  the  pedinal  teeth  alike  in  both  sexes  ; 

tail  moderate  or  powerful ;  the  segments 

moderately  strongly  keeled  ;   a  distinct 

spine  beneath  the  aculeus Subgenus  Biioptkurus,  Karsch. 

Type  /?.  dentatust  Karsch. 
d^.  The  basal  pectinal  tooth   dilated   in   the 
female ;  tail  moderate,  not  strongly  keeled ; 

10* 
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vesicle  either  with  or  without  a  tuberde 

beneatJi  the  aculeus Subgenus  Qeobphus,  fi^D 

Type  Q.  madagoKan/entM  (Gerr.}. 

0^.  The  basal  pectinal  tooth  in  the  female  Uke 
the  rest;  tsdl  powerful   and  as  a   ruk 

8tronglykeeled;withouta8pineortubercle  ,„^„„.  „ 

be„e5£ftt.eaeuleu. ^"^^l^^^Z"^.). 

d},  Tergites  with  a  single  median  and  two  lateral 
keds ;  cephtlothorax,  as  a  rule,  distinctly 
keeled. 
fK  Fifth  caudal  segment  with  rounded  supero-  .  /    .  n 

lateral  ediMB?. Subgenus  Burn  us  (s.8.). 

uM^rm  cujjBD  ^^  ^  ewrop<gus  (Linn.). 

a\  Fifth  eaudal   segment  with   compressed  /ipi,.k^ 

urinate  super^ral  edges    S^^lrSS^^S^i 

Hypothetical  Pedigree  of  the  Buthide. 


iV**-- 
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Deser^UoM  of  new  or  little-known  Species. 
LsPREUS  CARiNATUS,  8p.  D.     (Plate  XIV.  fig.  3.) 

CoUmr  (dry  specimen)  almost  uniformly  dark  ocbraceoos,  the 
ocular  tubercle  and  the  anterior  border  of  the  cephalothorax  black. 

Cephalotkorax  thickly  and  somewhat  coarsely  granular  throughout, 
without  trace  of  keels ;  its  anterior  border  lightly  emarginate ;  the 
ocular  tubercle  deeply  and  widely  cleft^  granular  in  front  and  behind, 
smooth  in  the  middle ;  the  post-ocular  sulcus  deep  and  T-shaped. 

Tergites  closely  granular  throughout,  the  granulation  coarser  in  the 
posterior  half ;  the  first  six  furnished  with  a  conspicuous  median 
granular  keel ;  the  fourth,  fifth,  and  sixth,  in  addition,  with  traces  of 
short  lateral  keels,  formed  of  two  or  three  large  granules  set  in  longi- 
tudinal series ;  the  seventh  tergite  furnished  with  an  anterior  median, 
granular,  subcarinate  prominence,  and  two  lateral,  long,  conspicuously 
denticulated  keels,  which  behind  almost  attain  the  posterior  margin, 
and  in  front  are  more  or  less  connected  by  a  transverse  row  of 
stronger  granules. 

Stemiies:  the  first  four  smooth,  sparsely  puuctured  and  bisulcate; 
the  fifth  furnished  with  four  obsolete,  subgranular  keels. 

TaU  long  and  nearly  parallel-sided ;  the  first  four  segments 
hollowed  above  and  minutely  granular;  the  first  three  furnished  with 
ten  keels,  the  fourth  .with  eight ;  the  superior  keels  on  the  first 
four  denticulate,  with  the  posterior  denticle  the  largest ;  the  superior 
lateral  keel  on  these  same  segments  also  denticulate,  but  with  the 
terminal  denticle  only  enlarged  on  the  first  and  second  ;  the  median 
lateral  keel  is  also  denticulate,  but  less  strongly  than  those  just 
described — ^it  is  complete  on  the  first  segment,  slightly  abbreviated  in 
front  on  the  second,  and  slightly  more  abbreviated  on  the  third,  on 
the  fourth  its  position  is  occupied  by  a  few .  small  granules ;  the 
inferior  keels  are  strong  and  denticulated  on  the  first  four  segments, 
but  a  little  less  strongly  denticulated  on  the  first  than  on  the  second, 
on  the  second  than  on  the  third,  and  on  the  third  than  on  the  fourth : 
the  fifth  segment  minutely  and  closely  granular  and  shallowly 
excavated  above,  with  no  conspicuous  posterior  depression  and  no 
superior  keels,  laterally  more  coarsely  granular ;  the  three  inferior 
keels  strong  and  complete  and  evenly  denticulated  throughout ;  the 
spaces  between  these  keels  furnished  with  strong  granules,  which  in 
the  anterior  half  of  the  segment  are  on  each  side  of  the  middle  line 
arranged  in  a  definite  longitudinal  series.  Vesicle  of  moderate  size, 
sparsely  but  distinctly  tubercular  beneath,  without  a  spine  or 
enlarged  tubercle  beneath  the  aculeus,  which  is  of  moderate  length 
and  gently  curved. 

Falpi  distinctly  hairy,  especially  on  the  brachium,  manus,  and 
dactyli;  humerus  finely  granular  above  and  below,  tubercular  in 
front,  the  keels  normal,  distinct  and  strongly  granular  ;  brachium  not 
costate,  rounded  and  smooth  behind  and  below,  granular  above, 
granular  and  tubercular  in  front ;  manus  rounded,  neither  carinnte 
nor  granular,  slightly  wider  than  the  brachium  ;  dactyli  short,  both 
slightly  sinuate ;  the  armature  of  the  dactyli  closely  resembling  that 
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of  Parabuthua^  the  external  series  being  composed  of  pairs  of  teeth, 
enlarged  and  set  obliquely,  the  internal  series  formed  of  single  teeth 
only  slightly  separated  n'om  the  apices  of  the  median  rows,  and 
constituting  with  the  teeth  of  the  external  series  oblique,  semi-trans- 
verse, short  rows ;  the  median  rows  not  overlapping. 

Legs  hairy ;  the  first  pair  almost  without  granules,  the  second 
slightly  granular,  the  third  with  granular  and  subcarinate  femur  and 
granular  patella,  the  fourth  with  strongly  granular  and  subcarinate 
femur  and  patella;  tibia  of  two  posterior  pairs  spurred;  cqx€B 
smooth. 

PecHne*  very  long,  projecting  nearly  to  the  end  of  the  trochanter 
of  the  fourth  pair  of  legs ;  furnished  with  from  24-27  similar  teeth. 

Measurements  in  millimetres. — Total  length  34  ;  length  and  width 
of  cephalothorax  4  :  length  of  tail  22 ;  of  first  two  segments  6*5 ; 
of  fifth  segment  4*6;  width  of  first  2*5;  of  fifth  2*1 :  humerus,  length 
3*5,  of  brachinm  4  ;  width  of  braehinm  1*5,  of  manus  1*9;  length 
of  <'  hand -back  "  2*8 ;  of  movable  dactylus  4. 

A  single  male  specimen  in  the  Museum  collection  ticketed  "  S. 
Africa,  near  the  tropic  of  Capricorn." 

This  species  is  closely  allied  to  X.  pilosus^  Thorell  (the  type  of  the 
genus),  to  L,  lunulifer^  Simon,  and  to  L.  planimanus,  Karsch. 

From  L,  pilosus  it  differs  in  having  the  inferior  caudal  keels  well 
developed  and  denticulate ;  from  L,  lunuU/er  it  may  be  recognized 
by  its  tubercular  vesicle,  granular  legs,  and  by  its  subcostate  and 
subgranular  posterior  abdominal  stemite ;  and  from  L,  planimanus 
by  the  form  of  its  lateral  tergal  keels,  by  the  presence  of  ten  keels  on 
the  third  caudal  segment,  and  by  its  narrower  hand. 

Peters's  species  Centrums  trilineatus  (Monats.  Ak.  Wiss.  Berhn, 
1862,  p.  515),  from  Tette,  is  too  briefly  characterized  to  be  identified; 
but  it  probably  belongs  to  this  genus  and  may,  indeed,  prove  to  be 
synonymous  with  either  of  the  four  species  here  discussed. 

Lepreus  FiscHERi,  Karsch,  var.  nov.  nigrimanus.  (Plate 
XIV.  fig.  2.) 

?  Tityus  tricolor,  Simon,  Bull.  Soc.  Ent.  Belg.  1882,  p.  lix. 

Colour.  Trunk  above  olivaceous,  of  a  dull  green  colour,  the  sides 
of  the  cephalothorax  paler  than  the  middle  ;  each  of  the  first  six 
tergites  marked  with  three  pale  s[>ots — one  median,  and  one  on  each 
side  near  the  lateral  posterior  angle ;  seventh  tergite  paler  than  the 
preceding ;  trunk  below  olivaceo-testaceous  ;  upper  surface  of  first 
four  caudal  segments  ochraceo-testaceous,  the  under  surface  of  the 
same  colour,  but  on  the  second,  third,  and  fourth  there  is  an  anterior 
black  spot  on  each  side  and  a  median  black  posteriorly  dilating  band  ; 
fifth  segment  and  the  vesicle  wholly  piceous  or  brunneous  ;  aculeus 
black  at  the  tip,  pale  at  the  base ;  humerus,  brachinm,  and  distal 
half  of  digits  clear  ochraceous ;  manus  and  proximal  half  of  digits 
piceous ;  legs  wholly  pale  ochraceous. 

Cephalothorax  lightly  emarginate  in  front ;  ocular  tubercle  with 
ante-ocular  portion  smooth  ;  posterior  and  lateral  portions  finely  and 
sparsely  granular. 
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TergUes  almost  wholly  smooth ;  the  sixth  hearing  a  few  nhinute 
scattered  granules,  the  sereoth  somewhat  closely  hat  finely  granular  ; 
each  of  the  first  six  furnished  with  a  smooth  median  keel,  the  seventh 
with  a  low  anterior  median  eleyation,  and  two  lateral  almost  obsolete 
granular  keels. 

Stermites  wholly  smooth,  sparsely  punctured,  obsoletely  bisul- 
cate. 

Tail  wholly  without  keels;  the  first  four  segments  shallowly 
excavated  aboye  and  feebly  granular;  the  first  three  furnished 
posteriorly  on  each  side  with  two  large  granules  which  mark  the 
positions  of  the  terminations  of  the  keels  that  have  disappeared  ;  on 
the  first  segment  the  superior  keel  is  further  represented  by  one  or 
two  granules  anterior  to  the  terminal  one ;  on  the  other  segments 
each  superior  keel  is  represented  by  a  row  of  punctures ;  upper 
surface  of  the  fiflh  posteriorly  hollowed ;  under  surface  of  the  seg- 
ments conspicuously  but  somewhat  sparsely -punctured.  Vesicle 
punctured  beneath,  with  a  tuft  of  setee  above  and  another  round  the 
large  spine  which  is  situated  beneath  the  acnleus ;  aculeus  stout 
and  considerably  curved. 

Palpi :  humerue  almost  wholly  smooth  ;  the  positions  of  the  nor- 
mal carinse  marked  by  a  few  granules  and  setiferous  pores  ;  brachium 
sparsely  and  weakly  granular  in  front,  rounded,  smooth  and  punc- 
tured elsewhere ;  manua  narrow,  sparsely  punctured,  sparsely  granu- 
lar in  front ;  digits  long  and  curved,  in  contact  throughout  their 
extent ;  the  internal  series  of  teeth  widely  separated  from  the  median 
rows. 

Lege  almost  entirely  smooth,  not  cariuate. 

Pectines  projecting  slightly  beyond  the  fourth  coxae ;  furnished 
with  18  teeth,  of  which  the  basal  is  much  dilated. 

Measwremente  in  millimetres, — ^Total  length  29;  cephalothorax, 
length  and  width  3*5:  length  of  tail  18  ;  of  1st  two  segments  5  ; 
of  5th  3*5 :  humerus,  length  3  ;  brachium,  length  3*5,  vridth  1*5  ; 
manus,  width  1*3  ;  length  of  <*  hand-back  "  1 ;  of  movable  digit  4. 

A  single  female,  probably  immature,  specimen  in  the  Museum, 
collected  at  Mombassa  by  Mr.  Grose  Smith. 

Very  closely  allied  to  the  typical  form  of  L,  Jisckeri,  ELarsch,  from 
Barawa  (Somali).  This  species  is  unknown  to  me,  but  the  descrip- 
tion of  it  fiuls  in  a  number  of  particulars  to  apply  to  the  specimen 
here  named.  These  particulars,  although  of  small  importance  when 
considered  separately,  constitute  in  the  aggregate  a  sufficiently  wide 
distinction  to  justify  the  separation  of  this  specimen  as  the  type  of  a 
new  variety. 

Thus  the  cephalothorax  of  L.  fischeri  is  said  to  be  adorned  with 
two  oblique  yellow  bands  which  meet  at  an  angle  in  the  middle  line ; 
these  bands  are  not  observable  in  L,  nigrimanus :  the  upper  surface 
of  the  abdomen  in  L.  fischeri  is  said  to  be  adorned  with  a  median 
wide  yellow  band,  no  mention  being  made  of  lateral  spots ;  in  X. 
nigrimanus  this  band  is  not  complete,  nor  would  it  be  wide  if  it  were 
so,  for  the  median  spots  exist  only  on  the  posterior  half  of  the  ter- 
gites  and  are  narrow ;  moreover  there  are  very  conspicuous  lateral 
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spoU :  the  fourth  caudal  8^:iiient  of  L.JUekeri  is  described  as  bang 
infoflcate;  in  X.  mgrimamiM  it  closely  resembles  the  second  and 
third  segments  in  presenting  an  inferior  median  fuscous  band  and 
two  antero-lateral  fuscous  spots :  the  band  in  L.fi$eheri  is  furnished 
with  blackish  lines ;  in  L,  mgrimamu  it  is  wholly  fuscous :  in  L. 
fisekeri  the  general  tint  is  *'  flayo-fuscus  "  ;  m  L,  nigrimanuM  it  is 
olivaceous :  and  lastly  the  seyenth  tergite  in  L.fitcheri  is  furnished 
with  only  a  median  keel,  whereas  in  L.  mgrimanMs  the  two  lateral 
keels  in  each  side  are  distinct  although  not  well  developed. 

It  must  be  borne  in  mind,  however,  that  specimens  of  the  typical 
L.fiMcheri  have  been  recorded  by  Dr.  Elarsch  from  Madagascar  as 
well  as  from  Barawa.  Consequently  on  account  of  the  wide  range 
of  this  species  it  is  quite  likely  that  fresh  collections  will  show 
that  the  characters  here  relied  upon  are  too  unstable  to  be  even  of 
varietal  importance. 

In  the  Ann.  Soc  But.  Fr.  (5)  x.  p.  397*  M.  Simon  expresses 
an  opinion  that  his  species,  Lepreug occuUntaliM  ^  (Plate  XIV.  fig.  4), 
may  be  synonymous  with  L»  JUcheri,  Karsch.  But  judging  from  the 
series  of  ocetdentaUs  that  the  Museum  possesses — namely  two  from 
the  Gaboon,  six  from  Angola,  and  two  from  the  Congo— the  two 
species  are  distinct,  although  very  closely  allied ;  oecidentalis  may 
be  at  once  recognized  by  the  presence  on  the  under  surface  of  the 
tail  of  three  fuscous  bands,  whereof  the  lateral  are  bifid  in  front ; 
in  fiicheri  there  is  a  single  median  band  and  two  anterior  spots. 

Uroplectbs  IN8IGNI8,  sp.  n.     (Plate  XIII.  fig  4.) 

Colour  variegated,  testaceous  and  fuscous,  the  latter  predomina- 
ting ;  the  tubercle  and  ante-ocular  area  infuscate,  the  posterior  and 
lateral  portions  of  the  cephalothorax  variegated ;  tergites  with  a 
testaceous  stripe  dose  to  each  side  margin,  a  V-^haped  testaceous 
mark  nearer  the  centre,  and  a  large  yeUow  median  patch  which 
behind  is  dirided  by  a  black  streak  covering  the  median  keel ;  upper 
surface  of  caudal  segments  infuscate  in  the  middle,  testaceous  at  the 
sides,  lateral  and  inferior  surface  of  the  anterior  segments  adorned 
with  black  lines ;  inferior  surface  of  the  fifth  almost  wholly  black  ; 
vesicle  banded  with  yellow.  Humerus  and  brachium  infuscate  above, 
manus  lined  and  reticulated  with  black ;  dactyli  infuscate  at  the 
base ;  femora  with  a  black  line  along  the  lower  margin,  patelUe 
testaceous  in  the  middle,  tibite  and  tarsi  with  a  patch  of  black  at 
their  proximal  ends ;  under  surface  almost  wholly  testaceous,  the 
last  torgite  with  a  conspicuous  black  band  on  each  side. 

Cephalothorax  somewhat  coarsely,  but  sparsely,  granular;  the 
ocular  tubercle  wholly  smooth. 

Tergites  nearly  smooth  in  front,  coarsely  and  sparsely  granular 
posteriorly  ;  the  first  six  furnished  with  an  abbreviated  smooth  keel ; 
the  last  with  two  coarsely  granular  keels  on  each  side  and  a  median 
nearly  smooth  prominence  in  its  anterior  half. 

Stemites  wholly  smooth  throughout,  very  sparsely  hairy. 

^  ?  Syn.  TUyuB  okmchoxensia,  EarBcb,  Zeitsohr.  ges.  Naturw.  1879,  p.  370. 
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Tail  robust^  somewhat  widely  and  deeply  excavated  above,  the 
sides  of  the  excavation  with  a  few  granules,  which  in  the  fourth 
and  anterior  part  of  the  fifth  segment  form  a  series  parallel  to  the 
superior  keel ;  superior  keels  strongly  developed  and  coarsely  granu- 
lar, the  terminal  granule,  except  in  the  fifth,  taking  the  form  of  a 
large  tooth  ;  the  fifth  segment  deeply  depressed  behind,  the  superior 
keel  evenly  granular  throughout ;  the  superior  lateral  keel  weakly 
granular,  well  developed  in  the  first  segment*  becomes  progressively 
weaker  from  before  backwards,  being  wholly  absent  on  the  fourth  ; 
inferior  surface  of  the  first  and  second  segments  wholly  smooth, 
without  keels,  but  marked  with  serially  arranged  setiferous  pores ; 
lateral  surfaces  of  the  third  sparsely  and  coarsely  granular,  keelless, 
inferior  surface  also  keelless  and  almost  smooth ;  inferior  and 
lateral  surfaces  of  the  fourth  segment  somewhat  coarselv  granular, 
but  without  keels ;  inferior  and  lateral  surfaces  of  the  fif^h  coarsely 
and  somewhat  thickly  granular,  especially  in  its  posterior  half* 
Vesicle  coarsely  and  subserially  granular  beneath  and  sparsely  hirsute, 
smooth  above  and  furnished  with  a  median  tuft  of  setse ;  subaculear 
spine  small  and  blunt. 

Palpi  beset  with  setiferous  pores  ;  upper  surface  of  humerus 
smoc^h  except  for  the  granular  keels  which  define  it  in  front  and 
behind ;  posterior  and  anterior  surface  bearing  longer  and  smaller 
tubercles ;  inferior  surface  smooth  ;  hrachium  bearing  a  few  granules 
and  tubercles  above  in  front,  the  rest  smooth  and  rounded  and 
without  keels ;  manua  rounded,  stightly  wider  than  the  brachium, 
neither  keeled  nor  granular ;  without  a  spine ;  dactyli  of  moderate 
length,  curved,  in  contact  throughout,  neither  lobate  nor  sinuate ; 
the  armature  in  the  proximal  third  of  the  dactylus  resembles 
that  supposed  to  be  characteristic  of  Lepreue^  inasmuch  as  the 
inner  series  is  composed  of  isolated  denticles ;  in  the  distal 
half,  however,  owing  to  the  increase  in  size  and  partial  sepa- 
ration of  the  apical  or  two  apical  denticles  of  the  median  rows 
and  their  approximation  to  the  denticles  of  the  internal  lateral  series, 
the  arrangement  is  that  of  Tityus  as  restricted  by  Dr.  Thorell. 

Lege  almost  smooth  ;  femora  feebly  granular  along  their  upper 
and  under  edges ;  tibi€e  of  the  two  posterior  pairs  spurred ;  cox€e 
smooth. 

Pectvues  short,  bearing  from   1.5-17  teeth,  whereof  the  basal  is 
much  enlarged,  although  of  much  the  same  shape  as,  and  not  pro- 
jecting beyond  the  line  of,  the  rest. 
Stigmata  very  small,  slit-like. 

Two  female  specimens  from  Table  Mountain,  collected  by  Dr.  G. 
E.  Dobson. 

Meaeuremente  in  millimetres, — Total  length  39 ;  cephalothorax, 
length  and  width  4 :  length  of  tail  20*2 ;  of  1st  two  segments  5*2 ;  of 
fifth  segment  4*2  ;  width  of  first  segment  2*7;  of  fifth  2*5  ;  length 
of  vesicle  and  aculeus  5 :  humerus  length  3*7  ;  brachium  length  4*5, 
width  2  ;  width  of  manus  2 ;  length  of  hand-back  "  26  ;  of  movable 
digit  4-2. 
Differs  from  U.  lineatue  (Roch)  and  U.  variegatus  (Koch)  in 
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having  the  vesicle  strongly  infuscate  and  a  very  conspicaoos  V-shaped 
testaceous  mark  on  the  tergites.  By  this  last  character  also  it  may 
he  recognized  from  U.  fallax  (Koch)  and  JJ,  striatus  (Koch).  From 
U.  tritmgulifer  (Thorell)  it  may  he  at  once  separated  hy  the  ahsenoe 
of  the  longitudinal  bands  on  the  upper  surface  of  the  abdomen ; 
moreover,  Dr.  Thorell  in  his  elaborate  description  makes  no  mention 
of  the  enlargement  of  the  basal  pectiual  tooth. 

Uroplbctss  formosus,  sp.  n.     (Plate  XIII.  fig.  3.) 

Colour  variegated  black  and  orange-yellow,  cephalothorax  with 
tubercle  and  ante-ocular  area  wholly  black ;  the  lateral  portions 
marked  with  oblique  testaceous  bands  and  the  posterior  half  with 
transverse  testaceous  bands  ;  the  side  marfi:ins  black ;  abdomen 
above  with  black  side  margins ;  marked  throughout  its  extent 
by  two  parallel  wide  black  bands  alternating  with  three  (one 
median)  narrower  yellow  hands;  the  black  spot  on  each  of  the 
tergites  bears  faint  indications  of  the  pale  V-shaped  mark,  which 
is  so  characteristic  of  the  species  of  this  group  ;  under  surface  of 
trunk  mostly  pale,  the  posterior  abdominal  sternite  only  being  deeply 
infuscate  at  the  sides,  with  a  pale  black-lined  triangular  area  in  the 
middle  behind ;  tail  with  four  first  segments  wholly  pale  above, 
with  a  median  thin  black  line  and  black  patches  below  ;  fifth  seg- 
ment deeply  infuscate  below  and  above,  but  paler  in  the  excavation 
above ;  vesicle  deeply  infuscate,  but  marked  with  paler  bands ;  aculeus 
pale  at  the  base,  darker  at  the  apex ;  palpi  with  almost  pale  humerus 
and  brackiumy  each  of  these  segments  being  only  marked  above  with 
two  irregularly  shaped  patches  of  colour  ;  the  manus  marked  with 
black  lines,  the  spaces  between  these  liues  more  or  less  infuscate ; 
daciyli  wholly  pale ;  anterior  surface  of  the  legs  strongly  variegated 
with  black  ;  the  maxUUe  of  the  first  and  second  pairs  infuscate. 

Cephalothorax  with  anterior  margin  nearly  straight,  the  central 
depression  deep  behind,  shallow  in  front  and  over  the  ocular  tubercle ; 
the  ocular  tubercle  with  the  area  immediately  at  the  sides  and  in 
front  of  it  wholly  smooth,  the  posterior  half  weakly  and  somewhat 
closely  granular. 

Tergites.  First  six  almost  smooth,  marked  only  with  a  few  lateral 
granules  and  a  row  of  granules  along  the  hinder  margin  ;  the  median 
keel  abbreviated  in  front  and  behind  and  smooth  ;  the  seventh  tergite 
rougher  than  those  that  precede  it ;  very  finely  and  closely  granular 
in  the  centre  behind,  more  coarsely  and  sparsely  granular  at  the 
sides ;  the  lateral  keels  short,  but  coarsely  granular,  the  median 
.elevation  low  and  smooth. 

Stemiies  entirely  smooth ;  sparsely  hirsute. 

Tail  robust,  widely  and  deeply  excavated  above  and  very  feebly 
granular ;  fifth  segment  deeply  depressed  above  and  behind;  superior 
keel  well  marked  and  granular  on  the  first  three  segments, the  terminal 
granule  being  large  and  tooth-like ;  superior  keel  wholly  absent  on 
the  fifth  and  represented  on  the  fourth  by  large  granules  subserially 
arranged ;  the  superior  lateral  keel  becomes  progressively  weaker 
from  before  backwards,  being  scarcely  visible  on  the  fourth  segment ; 
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inferior  and  lateral  surfaces  of  first  three  segments  f  mooth  and  keel- 
leas  ;  inferior  surface  of  the  fourth  keelless,  but  granular  ;  inferior  and 
lateral  surfaces  of  the  fiflh  keelless,  but  thickly  and  coarsely  granular ; 
the  whole  of  the  under  surface  of  the  tail  marked  with  serially 
arranged  setiferous  pores.  Vesicle  smooth  above,  thickly  hirsute 
and  weakly  granular  below ;  subaculear  spine  small  and  blunt. 

Po/pt  setose,  especially  on  the  fingers:  humerus  marked  above 
with  the  customary  anterior  and  posterior  granular  keel ;  anterior 
surface  bearing  larger  and  smaller  granules :  brachium  furnished  in 
front  with  a  few  tubercles,  the  rest  of  the  segment  smooth  and  rounded, 
without  keels  or  granules :  manus  smooth  and  rounded,  slightly 
wider  than  the  brachium,  neither  keeled  nor  granular  and  not  armed 
with  a  tooth :  dactyli  short  and  curved,  in  contact  throughout,  being 
neither  lobate  nor  sinuate ;  denticles  arranged  as  in  the  preceding 
species. 

Legs  hirsute,  but  almost  wholly  smooth ;  t%bi€e  of  the  two  pos- 
terior pairs  spurred. 

Peetimes  armed  with  1 7  approximately  similar  teeth  ;  the  basal 
tooth  being  only  slightly  thicker  and  slightly  shorter  than  the  rest. 

Stigmata  small  and  slit-like. 

Measurements  in  mi/Umetres, — ^Total  length  28'5 ;  cephalothorax 
length  4*2,  width  4  :  length  of  tail  17;  of  Hrst  two  segments  4  ;  of 
fifth  s^rment  3*5 ;  of  vesicle  and  aeuleus  3*8 ;  width  of  first  segment 
2*5,  of  fifth  2*3 ;  humerus  length  3 ;  brachium  length  3*7,  width  1*5 ; 
width  of  manus  1*7 ;  length  of  *  hand-back '  2,  of  movable  dactylus 
3-2. 

Two  specimens  ( $ )  from  Natal ;  one  presented  by  Ernest 
Hewlett,  Esq.,  the  other  from  the  collection  of  Gueinzius. 

This  species  may  be  recognized  by  the  wide,  undivided,  median, 
longitudinal,  yellow  band  on  the  abdomen,  by  the  wide  black  band 
on  each  side  of  it,  by  the  absence  of  fuscous  patches  on  the  upper 
surface  of  the  four  first  tail-segments,  by  its  fuscous  hands  and 
almost  wholly  ochraceous  humerus  and  brachium.  It  differs,  in 
addition,  from  U.  triangulifer  (Thor.)  in  being  much  smoother  both 
above  and  below. 

Uroplectes  flavoviridis,  Peters.     (Plate  XIV.  fig.  5.) 

MonaUb.  Ak.  Wbs.  Berlin,  1862,  p.  516. 

Colour,  Upper  surface  of  trunk  and  the  whole  of  the  tail  of  a 
dark  shining  green  ;  extremities  of  the  appendages  and  the  sternal 
surface  pale  ^een  or  ochraceous. 

$ .  CephtUothorax  thickly  granular  ;  the  central  depression  well 
marked,  deep  behind ;  the  ocular  tubercle  distinctly  sulcate  and 
smooth ;  anterior  border  widely  and  lightly  emarginate. 

Tergites  granular,  the  first  six  furnished  with  a  well-developed 
though  nearly  smooth  median  keel ;  the  seventh  more  granular  than 
the  preceding,  furnished  with  two  granular  keels  on  each  side  and 
a  median  granular  prominence  in  its  anterior  half. 

Stemites  bisulcate,  punctured,  smooth,  the  last  only  very  feebly 
granular  laterally  and  not  carinate. 
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Tail  robust,  almost  parallel-sided  ;  conspicnonsly  snleate  above ; 
tbe  upper  surface  at  least  of  the  four  anterior  segments  minutely 
granular  and  furnished  in  addition  on  each  side  with  a  series  of 
larger  granules  parallel  to  the  keels  ;  the  first  and  second  segments 
with  the  four  superior  keels  strongly  de?eloped,  granular  at  the  sides, 
almost  smooth,  not  carinate,  but  deeply  and  sparsely  punctured  below; 
the  third  segment  also  with  the  superior  keels  well  developed,  but 
more  granular  at  the  sides  and  more  closely  punctured  below,  also 
bearing  a  faint  indication  of  the  inferior  lateral  keels ;  fourth  seg- 
ment with  only  the  superior  keel  well  developed,  the  rest  almost 
obsolete ;  the  sides  and  under  surface  thickly  and  coarsely  granular 
and  punctate  ;  the  fiilh  segment  very  coarsely  and  thickly  granular 
below  and  at  the  sides,  the  superior  keel  obsolete  behind ;  the  upper 
surface  hollowed  behind.  Veiiele  ovate,  smooth  above,  granular 
below,  except  for  two  smooth  tracts  which  run  backwards  from  the 
base  of  the  aculeus ;  the  rest  granular  and  setose ;  a  large  spine 
beneath  the  aculeus,  which  is  of  the  ordinary  form. 

Palpi,  Upper  suriface  of  humerus  minutely  granular,  the  anterior 
and  posterior  keel  strongly  developed  and  coarsely  granular ;  anterior 
surface  subtubercular  and  bounded  below  by  a  row  of  granules; 
inferior  surface  almost  smooth,  feebly  granular  only  in  front  and 
proximally ;  posterior  surface  fVimished  with  a  subtubercular  keel ; 
the  whole  segment  sparsely  setose :  brachium  sparsely  setose  ;  its 
anterior  surface  granular  and  subtuberculsr ;  its  upper  surface 
behind,  its  posterior  and  inferior  surfaces  smooth  and  rounded 
and  punctured:  manus  hairy,  with  a  tubercle  at  the  base  of 
the  dactylion  the  anterior  surface,  smooth,  rounded,  neither  granular 
nor  costate:  daetyli  very  hairy,  moderately  long  and  curved,  in 
contact  throughout,  neither  sinuate  nor  lobate  ;  the  arrangement  of 
denticles  is  much  the  same  as  in  the  preceding  species,  t.  e,  in  the 
dibtal  third,  owing  to  the  enlargement  and  partial  isolation  of  the 
distally  apical  tooth  of  the  separate  rows  which  constitute  the  median 
series,  the  inner  series  is  composed  in  this  part  of  the  digit  of  pairs  of 
teeth. 

Legs  with /emora  anteriorly  granular,  but  only  subcarinate  above ; 
patella  almost  whollv  smooth,  the  fourth  pair  only  slightly  granular ; 
tihi€e  of  two  postenor  pairs  armed  beneath  with  a  spur ;  eoxa 
smooth. 

Pectinee  projecting  beyond  the  edge  of  the  fourth  coxae ;  furnished 
with  23  or  24  teeth,  whereof  the  basal  tooth  is  enormously  enlarged 
but  not  longer  than  the  rest. 

Stigmata  slit-like. 

c^ .  Differs  from  the  $  in  having  the  tail  much  longer  {cf,  measure- 
ments), in  having  the  hand  longer  and  armed  wiUi  a  larger  and 
sharper  tooth,  and  in  having  the  basal  pectinal  tooth  like  the  rest  of 
the  series. 

Measurements  in  milhmetres. —  $  .  Total  length  38 ;  cephalothorax 
length  5,  width  5  :  length  of  tail  24  ;  of  first  two  segments  6*7  ;  of  fiflh 
segment  5  ;  width  of  first  segment  4*3 ;  of  6fth  3 :  length  of  humerus 
4  ;  of  brachium  5 ;  width  of  brachium  2  ;  of  manus  1*8  ;  length  of 
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*  hand-back '  2'3;  of  moyable  dactyius  5.  6  •  Total  length  45  ;  length 
of  cepbalothorax  5 ;  of  tail  27,  of  first  two  segments  8,  of  fifth  6  ; 
width  of  first  and  fifth  4 ;  length  of  humerus  4*7 ;  of  brachium  5*5  ; 
width  of  brachium  2 ;  of  hand  2 ;  length  of  '  hand-back '  3 ;  of 
movable  dactyius  5*5. 

The  Museum  has  two  specimens  of  this  species  from  Lake  Nyassa 
(Universities'  Mission),  and  four  ticketed  merely  £.  Africa  from  the 
collection  of  Capt.  Speke. 

This  form  may  be  recognized  from  all  its  allies  by  the  uniformly 
green  tint  of  the  upper  surface;  moreover,  the  superior  lateral 
margins  of  the  fiflh  caudal  segment  are  elevated  behind,  terminate 
abruptly  and  not  gradually  as  in  the  other  species.  The  spine  on 
the  inner  surface  of  the  hand  points  apparently  to  affinity  between 
this  species  and  17.  triangulifer  (Plate  XIII.  fig.  5),  of  which  the 
Museum  possesses  a  single  male  specimen  from  Pietersberg.  But 
the  form  of  the  vesicle  in  the  <^  of  triangulifer  is  sufficiently  peculiar 
to  differentiate  the  species  from  all  others. 

Rhoftrurus  kirki,  sp.  n.    (Plate  XIV.  fig.  1.) 

Colour  almost  a  uniform  ochraceous  tint  throughout,  the  terminal 
segments  of  the  tail  and  the  dactyli  of  the  palpi  being  somewhat 
darker. 

CepkalothoroM  divided  throughout  by  a  median  sulcus,  lightly 
emarginate  in  front,  its  posterior  width  greater  than  its  length  ; 
closely  but  feebly  granular  throughout ;  ocular  tubercle  prominent, 
deeply  and  widely  sulcate  and  perfectly  smooth  ;  central  eyes  large 
and  separated  by  a  space  about  equal  to  a  diameter ;  lateral  eyes 
three  on  each  side. 

Tergites  finely  and  closely  granular  throughout ;  from  the  second 
to  the  fifth  armed  with  a  low  granular  posterior  median  keel ;  the 
seventh  with  a  low  median  keel  in  front,  and  two,  more  coarsely 
granular,  anteriorly  abbreviated  keels  on  each  side* 

Stemites  mostly  smooth,  the  fourth  granular  laterally,  the  fifth 
very  feebly,  if  at  all,  granular  in  the  centre,  more  coarsely  so  at  the 
sides,  bearing  traces  of  four  abbreviated  granular  keels. 

Tail  yttj  smooth,  furnished  only  with  exceedingly  minute  granules, 
almost  parallel-sided,  the  fifth  segment  being  only  slightly  wider 
than  the  first ;  the  first  segment  bearing  traces  of  ten  minutely 
granular  keels,  the  second  and  third  segments  with  faint  traces  of 
but  eight  keels,  the  fourth  with  scarcely  perceptible  traces  of  the 
keels,  and  the  fifth  with  scarcely  perceptible  traces  of  five  keels ; 
vesicle  smooth  above,  minutely  granular  beneath,  the  spme  beneath 
the  aculeus  simple,  large  and  sharp. 

Palpi,  Upper  surface  of  humerus  minutely  and  closely  granular, 
bounded  in  front  and  behind  by  a  coarsely  erauular  keel ;  anterior 
surface  minutely  granular  and  furnished  with  many  larger  tuber- 
cles, inferior  surface  very  fiiiely  granular,  posterior  surface  more 
coarsely  granular;  upper  surface  of  brachium  very  finely  granular 
throughout  and  furnished  with  more  coarsely  granular  keels; 
anterior  surface  also  minutely  granular  and  furnished  with  several 
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large  blant  tubercles:  manus  yery  wide,  wider  than  brachium, 
almost  wholly  smooth,  not   carinate  and   not  granular;   movable  ] 

dactyluM  half  as  long  again  as  the  "hand-back/'  bearing  a 
distinct  though  small  internal  basal  lobe  which  fits  into  a  corre- 
sponding hollow  in  the  immovable  dactylns,  so  that  when  closed  a 
sinuate  space  is  left  between  them  at  the  base ;  the  internal  series 
composed  of  nine  sharp  separated  teeth,  the  external  series  of  eight 
pairs  of  teeth. 

Ckelieera.  The  movable  dactylus  armed  above  with  three  strong 
teeth,  whereof  the  posterior  is  bifid,  and  below  with  two  sharp  teeth  ; 
the  two  inferior  teeth  of  the  immovable  dactylus  well  developed 
though  smaller  than  the  other  teeth  of  this  appendage. 

Legs.  Femur  and  patella  anteriorly  finely  granular ;  the  femur 
of  the  three  posterior  pairs  carinate  above  and  below,  the  pa- 
tella of  all  of  them  carinate  anteriorly  ;  tibia  of  the  fourth  pair 
armed  distally  with  a  spur,  tibiee  of  the  other  pairs  unarmed  ;  eojra 
smooth. 

Beetines  projecting  considerably  beyond  the  distal  extremity  of 
the  fourth  pair  of  coxee,  bearing  19  or  20  similar  teeth.  (The  left 
pecten  presents  the  curious  abnormality  of  having  the  two  apical 
teeth  united.) 

Stigmata  slit-like. 

Measurements  in  millimetres  of  {<S)  specimen, — Total  length  59  ; 
cephalothorax,  length  7*5,  width  8  ;  distance  of  eyes  from  posterior 
margin  4*5  :  length  of  tail  42 ;  of  1st  segment  5 ;  of  2nd  6 ;  of  3rd  67; 
of  4th  7-5  ;  of  5th  8*3  ;  of  vesicle  4*5 ;  width  of  Ist  4*3  ;  of  3rd  45 ; 
of  4th  57 ;  of  5th  5 ;  of  vesicle  3*3.  Palpi — humerus,  length  7  ; 
brachinm,  length  77  ;  width  3  ;  manus,  width  4*5 ;  length  of  "  hand- 
back  "  6*3  ;  movable  dactylus  2. 

A  single  specimen  ticketed  W.  Africa,  from  the  coUection  of  Dr. 
(now  Sir  John)  Kirk. 

This  species  differs  from  R,  dentatus  in  having  the  under  surface 
of  third,  fourth,  and  fifth  caudal  segments  smooth  ;  in  R.  dentatus 
they  are  described  as  thickly  granular.  From  R.  biiitneri^  it  differs 
in  having  the  keels  on  the  tail  much  more  feebly  developed  and  in 
having  no  granular  keels  on  the  hand. 

Rhoptrurus  JACK80NI,  sp.  u.  (Plate  XIII.  fig.  1.) 
Colour  of  cephalothorax  and  abdominal  tergites  fusco-ochraceous, 
the  central  and  lateral  eyes  and  lateral  margins  of  the  cephalothorax 
and  tergites  dull  black.  ChelicertB  infuscate  distally  above  ;  dactyli 
of  palpi  infuscate,  yellow  only  at  the  tips ;  aculeus  black  in  its  hinder 
half ;  the  rest  of  the  animal,  t.  e,  the  legs,  tail,  palpi  (all  but  fingers), 
and  lower  surface  of  the  trunk,  clear  ochraceous. 

Cephalothorax  very  lightly  and  widely  emarginate  in  front ;  its 
posterior  width  considerably  greater  than  its  length  ;  almost  wholly 
covered   with   coarse   granulation,   some   smooth    tracts   extending 

*  Since  the  above  was  written  the  Museum  has  received  two  female  apeci- 
mens  of  i?.  biittneri  from  Bio  del  Rey,  W.  Africa. 
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laterally  in  the  posterior  half  from  the  central  sulcus ;  ocular  tu- 
bercle with  the  ridges  formed  by  the  sulcus  granular. 

Terffites  granular  throughout,  the  granules  in  the  posterior  half 
of  each  much  larger  than  in  the  anterior ;  each,  except  the  last, 
marked  in  the  middle  line  behind  by  a  granular  keel,  the  last 
bearing  in  its  anterior  half  a  median  prominence  and  on  each  side 
two  keels  which  anteriorly  disappear  in  the  general  granulation  of 
the  tergite. 

Stemites.  The  anterior  three  smooth ;  the  fourth  slightly  gran- 
ular only  at  the  sides ;  the  fifth  somewhat  coarsely  granular  and 
bicarinate  in  its  posterior  half. 

Tail  robust,  nearly  fire  times  as  long  as  the  cephalothorax ;  upper 
surface  not  deeply  excavated  and  very  finely  granular ;  lateral  and 
inferior  surfaces  coarsely  granular  throughout  and  sparsely  hairy ; 
the  first  segment  marked  with  ten  strongly  and  evenly  granular 
keels,  the  second,  third,  and  fourth  with  eight  similar  keels,  the  fifth 
with  five  keels,  whereof  the  two  superior  are  weak.  Vesicle  smooth 
above,  somewhat  coarsely  and  subserially  granular  beneath,  the 
spine  long  and  slender;  the  aculeus  stout  and  curved. 

Palpi  hairy ;  upper  surface  of  humerus  minutely  granular 
throughout  and  bounded  in  front  and  behind  by  a  series  of  coarse 
granules ;  anterior  and  posterior  surfaces  armed  with  small  granules 
and  larger  tubercles ;  inferior  surface  finely  granular  proximally : 
IfraeMum  granular  and  carinate  behind  and  above,  sparsely  tuber- 
cular in  front,  minutely  granular  beneath :  manus  smooth  and 
rounded,  neither  granular  nor  costate,  about  equalling  the  brachium 
in  width :  dactyli  curved,  nearly  twice  as  long  as  the  *'  hand-back,''  in 
contact  throughout,  neither  sinuate  nor  lobate  ;  the  arrangement  of 
teeth  approximately  the  same  as  in  the  preceding  species. 

Chelieer€e  with  dentition  as  in  the  preceding  species. 

Legs  with  femora  feebly  granular  in  front,  carinate  and  granular 
above  and  below  ;  patella  carinate  and  granular  anteriorly  ;  tibice  of 
the  first  three  pairs  unarmed,  of  the  fourth  pair  spurred. 

Pectines  not  extending  so  far  as  the  distal  extremity  of  the  fourth 
€0X86,  armed  with  20  or  21  similar  teeth. 

Stigmata  slit-like. 

Measurements  in  millimetres  of  (2)  specimen, — Total  length  76  ; 
cephalothorax,  length  8*5,  width  9*5  ;  distance  of  eyes  from  poste- 
rior margin  5 :  tail,  length  43 ;  of  1st  segment  5 ;  of  second  6  ;  of  3rd 
6*3 ;  of  4th  75 ;  of  5th  8*5  ;  of  vesicle  4*5.  Palpi — humerus,  length 
7 ;  brachium,  length  8,  width  3*3  ;  manus,  width  3 ;  "  hand-back," 
length  5  ;  movable  dactylus,  length  9. 

A  single  specimen  in  the  Museum  collection  taken  by  Mr.  F.  J. 
Jackson  at  Taveita,  Kilima-njaro. 

This  species  is  closely  alhed  to,  and  may  possibly  prove  to  l>e 
only  the  female  of,  JR.  dentatus.  But  the  under  surface  of  the 
fourth  and  fifth  caudal  segments  is  furnished  with  distinct  granular 
keeb ;  in  R.  dentatus  these  segments  are  said  to  have  only  the  upper 
side  keeled. 
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Rhoptrurus  baroni,  sp.  D.    (Plate  XIII.  fig.  2.) 

Colour  fulvouSy  thickly  marbled  with  black  like  Isomeirus  rnacu* 
latus,  the  black  patches  taking  the  form  of  irregularly  shaped, 
though  symmetrically  arranged,  spots  and  bands.  In  the  posterior 
lateral  portions  of  the  cephalothorax  the  fulvous  tint  predominates  ; 
the  central  tubercle  and  region  of  the  lateral  eyes  are  black ;  the 
ante-ocular  area  of  the  cephalothorax  is  black  in  the  middle,  lighter 
at  the  sides ;  a  fulvous  band  runs  from  the  region  of  the  lateral 
eyes  towards,  but  falls  short  of,  the  fulvous  portion  immediately 
behind  the  central  tubercle  ;  an  oblique  fuscous  band  runs  from  the 
fulvous  patch  behind  the  lateral  eyes  and  divides  on  each  of  the 
prominences  which  defines  the  hinder  third  of  the  median  sulcus. 
Roughly  speaking,  the  tergites  are  marked  on  each  side  by  six 
patches  of  dark  colour,  three  of  these  being  internal  and  three 
external ;  the  two  anterior  of  the  internal  patches  more  or  less  fused 
with  their  fellows  of  the  opposite  side,  but  the  posterior  of  them 
surrounding  a  yellow  patch  is  separated  from  tne  corresponding 
patch  of  the  opposite  side  by  a  yellow  patch  which  marks  the  median 
keel.  The  posterior  sternites  variegated  with  black;  the  inferior 
and  lateral  portions  of  the  tail  variegated  with  black,  the  upper 
surface  of  the  segments  adorned  with  a  Y-shaped  black  mark  and 
the  vesicle  with  straight  black  lines.  The  external  surface  of  the 
legs,  the  brachiutn  and  humerus  variegated ;  the  hand  almost  wholly 
fulvous,  the  fingers  darker  at  the  base. 

Cephaloihorax  somewhat  coarsely  granular  throughout,  very 
widely  and  lightly  emarginate  in  front,  divided  throughout  by  a 
median  sulcus  ;  ocular  tubercle  deeply  cleft  and  granular. 

Tergites  coarsely  but  somewhat  sparsely  .granular ;  marked  with  a 
low  median  granular  keel ;  the  seventh  furnished  on  each  side  with 
two  anteriorly  abbreviated  denticulated  keels. 

Sternites  smooth,  sparsely  hairy,  the  last  only  feebly  granular  but 
not  carinate. 

Tail.  The  first  and  second  segments  marked  with  ten  granular 
keels,  the  superior  keels  coarsely  granular,  the  inferior,  especially  on 
the  first  segment,  much  more  feeble ;  the  intercarinal  spaces  also 
granular ;  third  segment  with  inferior  keels  very  weak,  the  fourth 
with  the  superior  keel  visible  and  the  inferior  keels  almost  or  entirely 
obsolete  ;  the  fifth  evenly  rounded  above  and  below,  without  keels ; 
both  these  segments  feebly  granular  and  sparsely  hairy.  Vesicle 
hairy,  not  granular,  the  spine  simple  ;  aculeus  long,  slender,  and  but 
lightly  curved. 

Palpi.  Upper  surface  of  humerus  minutely  granular,  and  bounded 
in  front  and  behind  by  a  series  of  coarser  tubercles ;  the  anterior 
surface  beset  with  finer  and  coarser  tubercles:  brachium  granular 
and  costate  above,  armed  in  front  with  a  few  strong  sharp  teeth ; 
manus  rounded  and  smooth,  about  as  wide  as  the  brachium  :  daclyli 
long,  slender,  in  contact  throughout,  neither  lobate  nor  sinuate  in 
either  sex,  armed  with  erect  bristles ;  of  the  lateral  teeth  of  the 
dactyli  the  internal  series  is  composed  of  eight  larger  teeth  and  the 
external  series  of  nine  pairs  of  teeth* 
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Legs  with  anterior  surface  of  femur  and  patella  somewhat  coarsely 
gnmulaTy  but  not  markedly  carinate,  the  granules  being  only  sub- 
serially  arranged ;  tibia  of  the  two  posterior  pairs  armed  dUstally 
beneath  with  a  spur ;  cox€e  of  legs  smooth. 

Peciimes  with  20  or  21  teeth  ;  all  the  teeth  alike ;  in  the  male  the 
teeth  are  larger  and  the  pectines  longer,  extending  in  fact  consider- 
ably beyond  the  extremity  of  the  coxae  of  the  fourth  pair  of  legs ; 
in  the  female  they  fall  short  of  this  point. 

Stigmata  slit-like. 

Measurements  in  millimetres. — ^Total  length  27 ;  cephalothorax» 
length  3,  width  3*5:  length  of  tail  17*5;  of  1st  segment  2;  of 
2nd  2-3  ;  3rd  2*5 ;  4th  3  ;  5th  4  ;  vesicle  2 ;  width  of  1st  segment  2, 
of  5th  1*7.  Palpi — humerus,  length  3 ;  brachium,  length  3*5,  width 
1*3;  manus,  width  1*3;  length  of  *' hand-back"  2;  length  of 
moTable  dactylus  3*5. 

Three  specimens,  <^  and  $ ,  from  Madagascar,  collected  by  the 
Rev.  R.  Baron. 

This  species  differs  markedly  from  those  here  described  in  its 
▼ariegated  colouring.  In  this  respect  it  somewhat  resembles 
apparently  R.  centrurimorphus,  which  is  also  a  Madagascar  species  ; 
but  according  to  Dr.  Karsch  this  last  species  differs  from  R.  buttneri 
only  in  colour.  I  conclude,  therefore,  that  it  is  furnished  with 
keels  on  the  hand  and  with  only  eight  keels  on  the  second  caudal 
segment ;  if  so,  JR.  baroni  differs  from  it  in  having  a  smooth  hand 
and  ten  keeb  on  the  second  caudal  segment. 

EXPLANATION  OF  THE  PLATES. 
PlatbXIIL 

Fig.  1.     Bhoptrunu  jaekgonif  sp.  n.    Nat.  size.     2>  P*  ^^* 

1  a. .    Extremity  of  dactylus. 

2.     baroni,  sp.  n.    Nat.  Bize,  p.  1 40. 

3.  UropUctes  formosusy  sp.  n.    Nat.  sice,  p.  134. 
3  a, .    Extremity  of  dactylus. 

4.    imu/nis,  sp.  n.    Nat.  size,  p.  132. 

5.     triangultfcr  (Thor.).    Nat.  size,     c^,  p.  137. 

5  a. ,    Extremity  of  dactylus. 

5  b, .    Vesicle. 

Plate  XIV. 

Fig.  1.    Rhoptturua  kirki,  sp.  n.    Nat.  size.     ^ ,  p.  137. 

2.  Leprem  fischeriy  Karsch,  var.  nigrimanus.    Nat.  size,  p.  130. 

2  a, ^— , .    Extremity  of  dactylus. 

3.    carinatus,  sp.  n.    Nat.  size,  p.  129. 

3  a, .    Extremity  of  dactylus. 

4.    occidentalii  (Simon).    Nat  size,  p.  132. 

4  a. .    Extremity  of  dactylus. 

5.  UropUctes Jlavoinridis,  Pet&n,    Nat.  size.     $,p.  137. 
5tt. .    Extremity  of  dactylus. 
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3.  Notes  on  the  Anatomy  of  the  Condor.     By  Frank  E. 
Bedoard^  M.A.,  Prosector  to  the  Society. 

[BeceiTed  March  4,  1890.] 

Ill  the  present  communication  I  msh  to  direct  attention  to  the 
structure  of  the  trachea  and  of  the  heart  in  the  Condor.  Certain 
interesting  statements  by  Prof.  Gegenbaur  *  concerning  the  structure 
of  the  right  auriculo-ventricular  valve  made  me  specially  anxious  to 
study  this  bird,  which  the  death  of  a  specimen  at  the  end  of  last 
year  has  enabled  me  to  do. 

In  the  trachea  I  refer  to  one  or  two  structural  points  of  slighter 
importance. 

1.  Heart. 

The  general  structure  of  the  right  auriculo-ventricular  valve  in  the 
Bird's  heart  is  well  known  ;  there  are,  however,  some  discrepancies 
among  the  descriptions  of  the  corresponding  valve  in  the  Crocodile, 
with  which  it  is  universally  agreed  that  that  of  Birds  must  be  com- 
pared. 

Gegenbaur's  description  of  this  valve  in  the  Crocodile  is  very  de- 
tailed, though  unaccompanied  by  figures.  The  valve  consists  of  two 
halves,  a  muscular  and  a  membranous  ;  the  former  borders  the  an- 
terior and  outer  margin  of  the  atrio-ventricular  orifice,  the  latter  the 
septal  margin  of  the  same.  "  The  hinder  lateral  part  of  the  ventri- 
cular cavity  appears  spongy  from  the  presence  of  a  number  of  fleshy 
trabeculee  ;  of  tliese  one  is  of  importance,  which  runs  from  the  anterior 
ventricular  wall  upwards  and  backwards  to  the  jutting-out  muscular 
valve  to  be  inserted  in  the  neighbourhood  of  its  free  margin.  This 
muscular  trabeculais  not  in  any  way  distinguished  from  the  neighbour- 
ing ones ;  it  is,  indeed,  less  conspicuous,  but  it  is  constant  (so  far  as  the 
small  number  of  hearts  examined  [4]  enable  me  to  say).  It  is  more 
conspicuous  in  the  Crocodile  than  in  the  Alligator,  and  is  readily  seen. 
It  forms  a  fleshy  bridge  from  the  muscular  margin  of  the  ostium  to 
the  lateral  ventricular  wall." 

Ill  comparing  these  arrangements  with  that  which  characterises 
the  Bird's  heart.  Professor  Gegenbaur  duly  calls  attention  (p.  dSO) 
to  the  absence  in  the  latter  group  of  all  traces  of  the  membran- 
ous valve  except  in  the  Condor^  which  is  described  as  follows : — 

"  Only  in  the  henrtoi'  Sarcorhamphus  do  I  find  a  peculiarity  which 
has  interest  in  this  connection.  From  the  anterior  origin  of  the 
muscular  valve  on  the  septum  ventriculorum  a  fold  runs  backwards, 
which  is  formed  by  a  thickening  of  the  endocardium.  The  fold 
runs  obliquely  backwards  and  downwards  and  crosses  in  its  direction 
the  margin  of  the  muscular  valve.  The  course  of  this  fold  corre- 
sponds to  the  line  of  origin  of  the  membranous  valvular  flap  of  the 
Crocodile ;  I  think  it  reasonable  therefore  to  regard  it  as  a  remnant 
of  the  structure  which  is  further  developed  in  the  Crocodile." 

^  *'  Zur  vergleichenden  Aoatomie  dee  HerzeDs/'  Jen.  Zeitach.  Bd.  ii.  (1866). 
p.  305. 
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With  regard  to  the  trabeculse  of  the  Crocodile's  right  ventricle,  it 
is  stated  that  '*  these  have  in  Birds  for  the  most  part  disappeared,  with 
the  exception  of  a  broad  trabecula  which  runs  from  the  margin  of 
the  Talfe  to  the  anterior  ventricular  wall."  This  is  compared  to  the 
fleshy  bridge  already  spoken  of  in  the  Crocodile  heart.  It  is,  of 
course,  difficult  to  n)llow  so  detailed  a  description  as  that  which 
G^enbaur  gives  without  illustrations  ;  I  may  therefore  be  wroug  in 

Fig.  1. 


Bight  ventricle  of  Crocodile  opened  to  show  auriculo-veutricular  valve. 
The  fibrous  ports  are  dotted ;  the  muscular  indicated  by  lines. 

A,  attachment  of  valve  to  parietes  by  a  specially  strong  muscular  band  ; 
B,  muscular  tissue  in  septal  half  of  valve. 

identifying  the  structure  lettered  A  in  the  accompanying  drawing 
(woodcut,  6g.  1)  with  the  fleshy  bridge  which  unites  in  the  Croco- 
dile the  valve  with  the  ventricular  wall,  as  described  by  Gegenbaur. 
Its  position  and  relations  seem  to  me,  however,  to  point  to  its  iden- 
tity with  the  fleshy  bridge  in  the  Bird's  heart  {cf.  figs.  1  &  2,  A).  It 
will  be  noticed   that  in  the  Crocodile  this  bridge  of  muscle  marks 

11* 
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by  its  insertion  on  to  the  valve  the  junction  between  its  fleshy  and 
membranous  portions  ;  on  the  right  side  the  valve  is  muscular,  on 
the  left  it  is  membranous.  If  this  comparison  be  just,  it  seems  to 
follow  that  the  septal  portion  of  the  right  auriculo-ventricular  valve 
is  not  entirely  wanting  in  the  Bird's  hearty  as  it  ha9  been  generally 
stated  to  be  *.  In  view  of  the  possible  comparison  between  that 
part  of  the  Bird's  valve  which  lies  to  the  right  of  the  fleshy  bridge 
(when  the  heart  is  placed  on  its  left  side  with  the  apex  downwards) 
and  the  membranous  or  ** septal"  flap,  as  it  has  been  better  termed 
by  Lnnkester  ^  of  the  Crocodile's  heart,  it  is  important  to  bear  in  mind 
the  following  fact,  that  this  part  of  the  valve  in  the  BircTs  heart, 
though  sometimes  as  thick  and  fleshy  as  the  rest,  is  often  thin  and 
delicate  and  sometimes  partially  membranous. 

Furthermore,  the  trabeculsd  uniting  the  valve  with  the  parietes 
have  not  entirely  disappeared  from  the  Bird's  heart.  Gegenbaur  him- 
self implies  that  they  have  by  the  quotation  on  p.  143.  But  in  many 
birds,  for  example  iu  the  heart  of  Burmeister's  Cariama  (Chunga  bur- 
meisteri)  shown  in  the  accompanying  drawing  (woodcut  fig.  2),  the 
margin  of  the  valve  is  tied  down  to  the  free  ventricular  wall  by  several 
delicate  muscular  or  tendinous  threads  in  addition  to  the  large  fleshy 
bridge,  which  is  a  constant  structure  in  the  bird's  heart. 

Next,  as  to  the  partial  persistence  of  the  septal  flap  in  the  Condor's 
heart.  In  one  specimen  which  I  dissected  some  years  ago,  I  observed 
no  traces  whatever  which  could  be  compared  to  a  septal  flap.  In 
the  specimen  which  is  more  particularly  described  in  the  present 
paper  there  were  a  series  of  tiny  yellowish  spots  and  vesicles  a  little 
way  from  the  posterior  margin  of  the  atrio-ventricular  orifice,  which 
formed  a  line  occupying  a  position  identical  with  that  which  would 
be  occupied  by  a  septal  part  of  the  valve  if  it  were  present.  The 
structures  in  question  seem  to  me  to  be  probably  pathological ;  but  it 
is  a  significant  fact  that  they  are  situated  along  a  line  which  would 
correspond  to  the  insertion  of  a  septal  half  of  the  valve ;  I  can, 
indeed,  quite  believe  that  in  many  Condor  hearts  a  thickening  such 
as  that  described  by  Gegenbaur  exists,  which  is  possibly,  as  a  rudi- 
mentary structure,  especially  prone  to  disease. 

In  Chunga  burmeisteri  (see  woodcut  fig.  2)  a  baud  ot  muscles 
connects  the  fixed  and  free  wall  of  the  right  ventricle ;  from  this 
are  given  off  several  threads  connected  with  the  supplementary  mus- 
cular bands  which  tie  down  the  edge  of  the  valve  to  the  free  wall  of 
the  ventricle.  This  muscular  pillar  is,  I  presume,  the  equivalent 
of  the  moderator  band  in  the  heart  of  Casuarius  described  by  Prof. 
RoUeston.  It  has  been,  I  think,  suggested  somewhere  that  this 
moderator  baud  is  the  equivalent  of  part  of  the  septal  portion  of  the 

*  Owen  (article  "  Aves,"  Todd'a  '  Oyolopasdia  of  Anatomy/  vol.  i.  p.  331)  has 
erroneously  compared,  as  Gegenbaur  pointed  out,  this  fleshy  bridge  of  the  Bird's 
heart  with  the  entire  membranous  part  of  the  valve  in  the  Crocodile's  heart. 
I  find  that  Sabatier  has  apparently  made  the  same  comparison  as  that  urged  in 
the  text. 

-  *•  On  the  Eight  Cardinal  Valve  of  Echidna  and  of  Oniithorhynchus,'*  P.  Z.  S. 
1883,  p.  831  et  seq.  pi  iil  fig.  1,  3,  4,  pi  iv.  figs.  5,  6. 
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ralve,  otherwife  wanting  in  the  heart  of  Chunga ;  its  position  in  that 
bird  and  its  connection  with  the  muscle  attaching  the  free  valve  to  the 
parietes  to  some  extent  favour  such  a  supposition,  which,  however, 
I  am  unable  at  present  further  to  support.  In  any  case  the  very 
complicated  interior  of  the  right  ventricle  in  Chunga  appeared  to  me 
to  be  worth  figuring. 

In  the  figure  of  the  Crocodile's  heart  (woodcut  fig.  1,  p.  143)  a 
muscle  entering  the  "  membranous  valve ''  at  its  lowermost  point  will 
be  noticed  :  it  appears  to  be  just  possible  that  the  muscular  processes 
lettered  B  in  the  heart  of  Chunga  (woodcut  fig.  2)  may  be  comparable 
to  this. 

Fig.  2. 


V 
Heart  of  Chunga  tmrnieinteri, 

V,  cavity  of  left  ventricle ;  A,  fleshy  bridge  uniting  valve  to  free  wall  of  ven- 
tricle ;  B»  C,  muscular  bands  uniting  free  and  septal  walls  of  ventricle. 

Prof.  Rolleston  associated  the  presence  of  a  moderator  band  with 
very  active  habits,  its  use  being  to  increase  the  effect  of  the  contrac- 
tion of  the  parietes  of  the  heart.  Chuntja  does  not  seem  to  be  a 
bird  in  which  any  such  supplementary  apparatus  is  greatly  needed. 
Hence  its  importance  may  be  more  morphological  than  physio- 
logical. 

The  fact  that  in  the  two  lowest  mammals  {Echidna  and  Oniitho- 
rhgnchus)  the  outer  fleshy  half  of  the  right  auricular  valve  only  is 
present,  as  in  the  Bird's  heart,  appears  to  me  to  be  more  that)  a  coinci- 
dence ;  and  the  resemblance  is  more  striking  if  we  admit  that  the  part 
of  the  valve  lying  to  the  left  of  the  fleshy  bridge  in  the  Bird's  heart 
has  its  equivalent  in  the  parts  lettered  /.  a.  c,  in  Lankester^s  account 
of  the  heart  of  Omithorhynchus  and  Echidna  \ 

*  Loc,  cit. 


148  DR.  R.  W.  8HUFELDT  ON  [Apr.  1, 

Mr.  A.  Smith-Woodward  exhibited  and  made  remarks  on  a  Meso- 
zoic  Palaeoniscid  Fish  from  New  South  Wales,  and  pointed  out  that 
the  Btrocture  of  its  pelric  fins  seemed  to  confirm  the  recent  opinion 
that  the  PalsBoniscidae  are  related  to  the  Adpenseridse  and  not  to  the 
Lepidosteidse.  The  author  belieyed  the  specimen  exhibited  to  be 
the  only  one  of  the  kind  in  existence. 

Mr.  C.  M.  Woodford,  C.M.Z.S.,  made  some  remarks  on  the 
fauna  of  the  Solomon  Islands,  and  exhibited  a  large  number  of 
photographs  in  illustration  of  hb  remarks  and  of  his  recent  explo- 
rations in  these  islands. 
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I.  Introductory  Remarks. 

During  the  summer  of  1887  the  present  writer  came  into  possession 
of  two  very  fine  living  specimens  of  Heloderma  suspectum  that  had 
been  obtained  for  him  in  Southern  Arizona,  in  that  section  of  the 
United  States  zoogeographically  known  as  the  Sonoran  Region,  and 
where  the  natural  habitat  of  this,  by  far  the  largest  of  all  of  our 
North-American  lizards,  is  located. 

Never  having  been  so  fortunate  as  to  have  enjoyed  the  opportunity 
of  studying  the  habits  and  life  of  the  Heloderm  in  its  native  haunts, 
I  CAU  add  nothing  here  to  the  accounts  of  others  already  published  ; 
nor  am  I  familiar  with  the  mode  of  reproduction  in  this  interesting 
epecies  of  lizard,  though  I  have  heard  it  stated,  by  good  observers, 
that  it  is  an  oviparous  reptile.  The  two  living  specimens  above 
referred  to  were  separately  packed  each  in  a  small  box,  and  in  coming 
to  me  arrived  in  excellent  condition,  after  making  a  journey  of  several 
hundred  miles,  lasting  six  or  eight  days,  and  each  lizard  consuming 
only  on  the  day  of  starting  part  of  a  boiled  egg.  Upon  being  removed 
from  their  boxes  thev  drank  freelv  of  water,  and  afterwards  each  ate 
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the  best  part  of  a  hard-boiled  hen's  egg.  Both  of  these  acts,  however, 
were  performed  with  marked  deliberation,  so  much  so  that  one  would 
little  have  suspected  that  the  creatures  were  in  any  way  particularly 
hungry.  In  eating  they  employ  their  broad,  black,  forked  tongue 
to  a  considerable  extent,  protruding  the  organ  slowly  from  the  mouth, 
spreading  it  out,  and  licking  the  morsel  well  before  it  is  taken  into 
the  mouth  and  swallowed.  They  may  also,  in  drinking,  occasionally 
be  seen  to  lap  the  fluid  with  this  organ,  and  still  in  a  more  or  less 
deliberate  manner.  These  two  specimens  have  already  been  several 
months  in  my  keeping  and  under  my  daily  observation,  during  which 
time  they  have  not  eaten  half  a  dozen  hens'  eggs  between  them, 
sometimes  taking  them  hard-boiled,  but  as  a  rule  seeming  to  prefer 
them  raw ;  they  have  refused  all  other  nutriment  which  has  been 
placed  before  them. 

1  have  shown  elsewhere  that  another  American  lizard,  Phry- 
no8€ma,  is  capable  of  enduring  an  absolute  fast  for  a  period  of  three 
months  or  more  (*  Science,'  vol.  vi.  no.  135,  Sept.  4,  1885,  pp.  185, 
186)  ;  and  it  is  a  well-kuowu  fact  that  other  reptiles  can  do  likewise. 
Moreover  1  am  quite  sure,  from  what  I  have  seen,  that  a  good  healthy 
adult  Heloderma  would  prove  to  be  another  representative  in  this 
category,  capable  of  sustaining  a  prolonged  period  without  taking 
any  nutriment  whatever  into  its  system. 

When  one  of  these  reptiles  is  placed  on  the  open  ground  and  left 
to  itself,  it  soon  takes  itself  off,  and  notwithstanding  its  rather 
awkward  mode  of  progression  makes  withal  very  good  time.  Head, 
body,  and  tail  are  all  kept  in  contact  with  the  ground,  while  the 
alternate  fore  and  hind  limbs  are  thrown  forwards  as  the  animal  takes 
its  rather  ample  steps  and  keeps  its  way  along,  with  no  other  ap- 
parent motive  in  its  mind  beyond  making  good  its  escape.  In  walking 
thus,  it  constantly  protrudes,  and  again  whips  back  into  its  mouth, 
its  great  black  tongue,  evidently  to  some  degree  using  the  organ  as 
a  detector  of  anything  that  may  possibly  stand  in  the  road  to  impede 
its  progress. 

If  you  now  suddenly  check  it,  the  animal  quickly  rears  its  body 
from  the  ground  by  straightening  out  its  limbs,  wheels  about,  opens 
its  mouth  widely,  snaps  its  tongue  in  and  out,  and  gives  vent  to  a 
threatening  blowing  sound.  The  whole  aspect  of  the  reptile,  taking 
its  great  size  into  consideration,  is  now  quite  sufficient  to  keep  the 
best  of  us  at  bay  at  first,  and  the  moment  it  is  let  alone  it  takes  the 
opportunity  to  make  off  again,  usually  in  another  direction. 

The  bite  of  the  Heloderma  is  now  known  to  be  venomous,  and  to 
small  mammals  soon  fatal ;  but  as  the  writer  has  elsewhere  published 
accounts  of  this,  the  subject  will  not  be  renewed  in  the  present  con- 
nexion (see  Am.  Nat.,  Nov.  1882,  pp.  907,  908  ;  *  Nature,'  Dec.  14, 
1882,  p.  154 ;  and  'Forest  and  Stream,'  Aug.  4,  1887,  p.  24). 

My  two  specimens  seem  to  be  quite  attached  to  each  other,  and 
are  never  so  well  satisfied  as  when  curled  up  together  in  a  sunny 
corner  of  their  cage ;  I  nm  unable  from  their  external  characters  to 
determine  their  eex,  and  this  will  only  be  possible  later  on,  when  we 
come  to  examine  into  their  structure. 

These  lizards  are,  too,  very  fond  of  basking  in  the  hottest  of  noon- 
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day  suns,  and  I  have  satisfied  myself  that  upon  these  and  other 
occasions,  when  I  have  closely  watched  them,  they  possess  to  a 
certain  extent  chameleonic  powers,  for  I  have  observed  the  orange 
part  of  their  scaly  armour  pass  from  that  colour  to  a  decided  salmon 
tint  and  vice  verid,  remaming  normally,  however,  at  some  shade  of 
orange  or  yellow.  When  thus  sunning  themselves  they  have  a  habit  of 
stretching  their  limbs  backwards,  even  to  the  extent  of  having  the  feet 
with  their  dorsal  aspects  in  contact  with  the  ground,  the  palms  and 
soles  being  directed  upwards.  They  will  then  close  their  eyes  and  lay 
in  this  position  for  hours  at  a  time.  80  far  as  their  physical  strength 
is  concerned,  it  seems  to  be  about  equal  to  that  of  youug  Alligators 
of  a  corresponding  size  ;  they  do  not,  however,  possess- the  power  of 
striking  a  blow  with  the  tail,  enjoyed  by  the  latter  reptile.  And  in 
getting  over  rough  ground,  where  branches,  large  stones,  or  other 
obstacles  stand  in  the  way,  Heloderms  evince  no  little  patience, 
ingenuity,  and  downright  obstinacy  in  overcoming  such  harriers  to 
their  progress.  By  a  scries  of  simple  experiments  I  have  been  en- 
abled to  satisfy  myself  that  the  senses  of  sight,  smell,  and  hearing 
are  all  quite  acute  in  these  reptiles,  and  they  are  also  sensitive  to  the 
sense  of  touch.  As  to  their  general  intelligence,  however,  or  such 
mental  attributes  as  they  may  be  possessed  of,  I  have  made  no  special 
investigations,  but  from  my  casual  observations  I  am  inclined  to 
believe  that  they  stand  rather  above  the  average  reptile  in  both  of 
these  respects. 

II.  On  the  Form  and  External  Characters  of 
Heloderma  suspectum. 

One  of  these  reptiles  in  my  possession  is  considerably  larger  than 
the  other,  and  by  an  approximate  estimate  only  of  their  respective 
lengths,  for  I  intend  to  present  exact  measurements  further  on,  I 
would  say  that  the  smaller  of  the  two  was,  from  tip  to  tip,  about 
28  centimetres  long,  while  the  other  has  a  total  length  of  about  41 
centimetres.  The  smaller  one  is  by  far,  both  in  its  markings  and 
general  coloration,  the  handsomer  of  the  two. 

My  large  Heloderma  has  a  total  length  of  41*3  centimetres  and  a 
mid-girth  of  18  centimetres,  but  this  latter,  of  course,  is  very  variable, 
as  the  animal  may  alter  it  considerably  by  inspiration  and  expiration 
at  its  will. 

Other  measurements,  which  I  have  carefully  taken,  are  presented 
in  the  accompanying  table,  and  they  will  give  a  fair  idea  of  the  pro- 
portions of  one  of  these  reptiles.  It  will  be  seen  also  that  the  relative 
proportions  vary  with  age.  Moreover,  as  with  all  Vertebrates,  these 
proportions  may  actunlly  vary  for  each  individual,  just  as  we  find 
robust  and  stout  men  to  compare  with  slender  and  tall  men. 

Table  of  Measurements. 
(Meaf^urements  in  centimetres  and  fractions.) 

Larger  one.        Smaller  one. 

Total  length 41-3  29-2 

Mid-girth  (variable)    180  12*1 
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Table  (continued). 

Larger  one.        Smaller  one. 

Greatest  width  on  top  of  head    ....       4*2  3*0 

Between  the  eyes 2*7  2*1 

Between  the  nostrils    1'2  0*7 

From  chin  to  commissure  of  gape  . .       3*8  2*8 

Middle  toe,  fore  foot    2-0  1-5 

Middle  toe,  hind  foot 1*7  1-3 

Vent  to  tip  of  tail     12*5  90 

Mid-girth  of  twl 81  5*0 

Chia  to  vent     28*8  20*2 

From  armpit  to  groin  of  same  side  . .  17'1  12*5 

Width  of  vent 1*1  0*7 

Coloration. — As  I  have  elsewhere  said,  the  two  colours  of  Heio- 
derma  nupectum  are  black  and  some  shade  of  yellow,  orange,  or 
aalmon.  No  two  specimens  of  this  Lizard  ever  agree  either  in 
point  of  coloration  or  in  the  peculiar  markings.  Sometimes  the 
black  is  intense  and  shiny  ;  sometimes  dull  and  almost  of  a  brownish 
tint.  It  always  brings  out  the  two  tints  brilliantly  to  wet  the 
animal  io  water.  As  a  rule  the  muzzle,  chin  and  throat,  cheeks, 
and  fore  part  of  the  head  on  top  are  jet-black  ;  occasionally  a  few 
yellow  scales  will  be  distributed  over  the  throat,  and  in  my  larger 
specimen  there  are  over  each  eye  two  pale  yellow  tubercles.  On  the 
top  of  the  head  an  imperfect  cross  can  generally  be  made  out,  the 
arms  of  which  are  composed  of  a  single  row  of  tubercles,  broken 
at  the  intersection,  and  with  its  anterior  extremities  reaching  as  far 
forward  on  either  side  as  the  regions  over  the  roofs  of  the  orbits, 
while  the  posterior  ends  extend  back  as  far  as  the  angles  of  the  jaw. 
A  few  scattered  black  tubercles  usually  are  to  be  found  in  the  area 
between  the  entering  angles  of  this  cross.  Passing  next  to  the 
neck  and  body  we  find  the  markings  of  a  very  different  character. 
Assuming  the  yellow  or  orange  to  be  the  ground-colour,  we  discover 
that  these  parts  are  generally  surrounded  at  irregular  intervals  by 
some  four  or  five  broad,  fantastic,  transverse  bands,  composed  of  the 
black  tubercles  on  the  dorsal  aspect  and  the  flatter  scales  on  the 
nether  parts.  These  bands  are  not  of  an  unbroken  black  colour, 
but  have  both  irregular  borders  and  bizarre  figures  of  the  orange  or 
yellow  ground-colour  over  their  internal  areas,  composed  for  the  most 
part  of  blotches,  bars,  and  hieroglyphical  patterns,  and  sometimes 
the  figures  of  these  black  bands  may  become  confluent  with  each 
other.  The  colours  are  duller  and  paler  on  the  ventral  parts  than 
they  are  above,  although  the  general  configuration  still  prevails,  with 
rather  more  marked  confluence  of  the  banding.  In  my  larger  speci- 
men there  are  also  found  in  the  transverse  orange  interspaces  a  few 
scattered  and  small  isolated  spots  of  black,  composed  of,  as  usual,  a 
few  black  tubercles  which  have  merged  at  these  localities.  Generally 
the  tail  is  marked  by  alternate  bands  of  the  same  colours  found  upon 
the  body ;  these  are  commonly  four  or  five  in  number,  of  about  equal 
widths,  and  arranged  so  as  to  have  the  tail  termiuate  in  a  black  tip. 
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These  bands  are  unbroken  in  my  smaller  specimen,  but  in  the  larger 
one  a  single  imperfect  row  of  orange  tubercles  passes  round  the  middles 
of  the  mid  black  bands,  which  are  double  on  the  black  band  next 
the  body,  while  two  or  three  scattered  black  tubercles  are  seen  upon 
the  intermediate  orange  bands. 

From  rather  above  the  knees  and  elbows  down  to  the  tips  of  the 
several  digits  all  four  of  the  limbs  in  my  smaller  specimen  are  of  a 
uniform  sluny  jetty  black,  which  is  not  the  case  in  the  larger  indi- 
vidual, where  these  parts  are  irregularly  marked  all  over  by  both 
black  and  orange.  At  present  I  am  unable  to  state  whether  or 
not  these  markings  change  at  all  with  the  growth  of  the  animal, 
but  I  am  rather  disposed  to  think  that  they  do  not.  Moreover,  I 
have  had  Heloderms  under  my  observation  for  two  years  at  a  time, 
and  during  that  period  never  knew  the  animal  to  shed  its  skin,  as  do 
some  other  lizards  and  snakes.  When  I  say  this,  I  do  not  mean  to 
imply  that  a  shedding  never  takes  place,  because  that  would  not  be 
true,  for  at  the  present  time  (March  7th,  1888)  the  skin  is  shedding 
from  the  toes  and  soles  of  the  feet  of  my  larger  Helodemi,  leaving  the 
scales  bright  and  new  as  it  comes  away.  What  I  do  mean  is  that  I 
have  never  observed  it  peel  off  in  great  pieces,  as  it  is  known  to  do 
in  some  of  our  Lacertilians,  where  I  have  frequently  seen  it  slip  off 
nearly  entire,  forming  a  tissue  paper-like  cast  of  the  entire  form  of 
the  lizard. 

Of  the  Form, — For  the  first  few  years  of  its  life,  the  Heloderm 
has  a  broad  oval  outline  to  its  head,  but  as  the  animal  matures  this 
is  superseded  by  the  marked  triangular  form,  where  the  angles  at 
the  muzzle  and  opposite  the  mandibular  articulations  are  rounded  off, 
and  we  may  add  that  at  all  ages  the  head  of  this  lizard  is  always 
much  depressed,  being  quite  flat  on  top,  while  considerable  fulness 
pertains  to  the  throat  posterior  to  the  mandibular  symphysis.  When 
the  animal  is  asleep  we  may  by  close  observation  see  his  sides  swell 
and  collapse  very  slightly  as  he  breathes,  and  at  such  times,  too,  the 
most  lax  and  posterior  part  of  this  throat-region  perceptibly  pulsates 
in  synchronism  with  the  animal's  respiration.  Sometimes  he  has  a 
way  of  taking  several  quick  breaths  in  rapid  succession,  when  all  these 
movements  become  much  more  obvious.  The  body  of  this  lizard  is 
of  an  elongated  ellipsoidal  form,  being  depressed,  so  that  on  section 
at  about  its  middle  it  would  show  an  ellipse  with  its  major  axis 
horizontally  disposed.  The  tail  is  large  and  heavy,  l>eing  subcorneal 
in  form,  gradually  tapering  to  a  pointed  tip ;  the  posterior  limbs 
spring  from  points  at  its  junction  with  the  bodv»  and  as  the  latter  is 
considerably  broader  just  beyond  this  point,  it  always  gives  the  casual 
observer  the  impression  that  these  hind  limbs  arise  from  the  sides  of 
the  tail.  No  such  deception  ever  strikes  one  upon  viewing  the 
anterior  pair  of  limbs,  as  in  that  region  the  neck  is  proportionally  of 
considerably  larger  calibre  than  is  the  root  of  the  caudal  appendage. 

There  is  but  very  little  difference  either  in  the  bigness  or  the  length 
of  any  of  the  limbs,  though  it  may  be  slightly  in  favour  of  the 
hinder  pair,  while  for  their  entire  lengths  they  are  much  of  the  same 
calibre,  showing  only  slight  constrictions  therein  at  the  knees  and 
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elbows,  and  no  very  decided  swells  mark  the  sites  of  the  muscular 
masses  of  the  thigh  or  brachium.  Manus  and  pes  are  both  flattened 
from  above  downwards  and  of  a  subcircular  outline,  while  from  each , 
around  its  anterior  periphery,  spring  the  toes  of  this  pentadactyle 
lizard.  The  digits  are  all  of  nearly  the  same  length,  but  in  the 
case  of  manus  the  mid-toe  appears  to  be  the  longest  and  the  pollex 
the  shortest,  while  in  the  pes  the  mid-toe  and  the  next  one  to  its 
outer  side  are  of  about  the  same  length,  and  again  the  hallux  is  the 
shortest.  Each  toe  is  terminated  by  a  small,  sharp-pointed,  decurved 
claw,  which  is  of  a  horn-colour  before  the  moult,  but  which  there- 
after is  seen  to  be  a  pure  glistening  white.  These  claws  are  generally 
much  worn  by  the  constant  walking  of  these  heavy  reptiles  over  the 
rocks  of  their  native  haunts,  and,  indeed,  in  very  old  individuals  the 
toes  seem  to  be  almost  clawless,  both  ungual  phalanx  and  its  horny 
sheath  having  been  worn  down  to  the  very  base. 

As  will  be  seen  by  the  above  table  of  measurements,  the  external 
uarial  apertures  are,  comparatively  speaking,  situated  rather  far  apart ; 
they  are,  too,  of  good  size,  being  of  a  subcircular  outline,  with  a 

C's-coloured  mucous  membrane  lining  them  within.  Heloderma 
fairly  large  eyes,  in  which  the  irides  are  of  a  dark  snuff-brown, 
and  the  external  lids,  which  can  be  closed  completely,  when  open 
create  an  aperture  broadly  elliptical  in  outline.  The  opening  of  the 
mouth  in  this  reptile  is  very  capacious,  and  the  commissures  of  the 
gape  are  situated  at  some  distance  posterior  to  vertical  lines  let  fall, 
on  either  side,  from  the  pupils  of  the  eyes.  The  lower  lip  is  rounded 
and  is  overlapped  by  the  upper  lip,  the  margins  of  which  are  sharp ; 
but  in  the  case  of  both  the  tissues  are  quite  pliable  and  consist  of 
nothing  more  than  the  flat  scutes  overlying  the  soft  parts  they  cover. 

Either  external  ear  consists  in  an  oblique  slit,  situated  at  some 
little  distance  from,  but  iu  line  with,  the  commissure  of  the  gape ;  its 
borders  are  rounded,  and  its  lower  angle  is  the  anterior  one  of  the  two. 
UnUke  some  other  Lizards,  the  tympanum  is  rather  deeply  situated, 
and  is  only  brought  into  view  by  carefully  opening  the  ear,  by  which 
I  mean  parting  its  margins.  In  front  of  the  entrance  to  this  aural 
meatus,  the  row  of  tubercles  bounding  it  are  of  some  considerable 
size,  while  those  on  the  posterior  margin  of  the  aperture  are  compara- 
tively minute,  the  latter  being  in  continuation  with  those  found 
beneath  the  throat. 

This  method  of  the  arrangement  of  the  scales  or  tubercles  is  re- 
peated again  in  the  vent  of  this  animal,  where  we  find  a  broad  slit- 
like aperture  transversely  disposed  and  with  a  soft  rounded  posterior 
border,  bounded  by  a  row  of  very  minute  tubercles ;  while  in  front 
the  opening  is  more  rigid  iu  character,  which  is  largely  due  to  the 
far  greater  size  of  the  bounding  scutes  and  their  consequent  greater 
immobility. 

Of  the  TegumentM. — ^Viewed  as  a  whole,  the  external  epidermic 
armour  of  this  reptile  consists  in,  for  the  entire  dorsal  aspect,  a 
stuccoing  of  knob-like  tubercles  of  various  sizes,  which,  as  they  pass 
to  the  ventral  surface  of  the  body,  gradually  assume  the  flat  type  of 
scale,  hariug  different  forms  in  different  localities.    These  tubercles 
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are  found  to  be  largest  on  top  of  the  head,  more  especially  on  the 
lateral  parietal  regions,  and  over  the  entire  facio-frontal  aspect ;  here, 
as  in  the  case  of  the  smaller  mesial  ones,  they  are  crowded  close  to- 
gether, are  of  varying  outline,  but  in  no  specimen  are  they  arranged 
upon  any  definite  plan  as  they  are  in  some  other  Lizards,  in  Lacerta 
for  example.  Moreover,  they  do  not  quite  agree  in  any  two  specimens, 
a  fact  that,  upon  comparison,  at  once  becomes  evident.  Tubercles  of 
a  similar  character  extend  down  upon  either  side  of  the  head  as  far 
as  the  commissure  of  the  gape,  filling  in  the  region  between  the  eye 
and  the  aural  entrance  :  these  gradually  become  smaller  as  they  near 
the  throat,  which  latter  space  is  entirely  covered  over  by  an  even 
layer  of  closely-set  tubercles  of  a  very  much  smaller  size  and  of  a 
uniformly  subcircular  form.  Here  these  peculiar  scales  are  the 
smallest  of  the  kind  as  compared  with  those  anywhere  else  on 
the  body  of  thb  reptile :  they  are  all  in  contact  with  each  other, 
unless  the  animal  from  some  cause  swells  out  its  throat,  when  the 
skin  may  be  seen  in  the  evenly  distributed  interspaces.  Upon 
studying  the  arrangement,  number,  and  distribution  of  the  circum- 
ocular,  narial,  and  labial  scales  in  these  two  specimens  of  mine, 
I  find  that  in  none  of  these  particulars  are  they  exactly  alike.  A  large 
oblong  rostral  scute  is  present,  with  a  smaller  scute  upon  either 
side  of  it,  while  external  to  either  of  these  is  a  quadrilateral  sub- 
uarial  scute.  Next  follow  the  superior  labials  proper,  the  marginal 
ones  being  usually  nine  in  number  on  either  side,  which  become 
gradually  smaller  as  we  proceed  from  before  backwards.  Above  the 
anterior  moiety  of  these  labials,  extending  between  eye  and  nostril, 
there  is  another  row  of  smaller  size,  some  five  or  six  in  number, 
which  I  am  of  the  opinion  will  be  pretty  constantly  found  in  that 
locality.  Of  this  latter  row  the  largest  scute  is  just  posterior  to  the 
nostril,  while  the  smallest  and  most  posterior  one,  triangular  in  form, 
is  wedged  in  just  beneath  the  suborbital  row.  Three  large  tubercles  is 
the  rule  for  the  supraciliary  scutes,  with  four  suborbitals,  aud  either 
one  or  two  small  post-  and  preorbitals.  Normally,  again,  there  seem 
to  be  two  anterior  nasal  scutes,  with  a  large  postnasal  one,  and 
commonly  one  wedged  in  above  and  between  these  two.  Passing 
next  to  the  arrangement  of  these  upon  the  mandible,  we  find 
always  present  a  fair-sized  chin-scute,  followed  posteriorly  by  four 
mental  scutes,  on  either  side  of  the  median  line,  while  the  lower 
labials  seem  to  average  fourteen  in  number.  Between  these  latter 
and  the  mental  scutes,  the  interval  is  filled  in  by  three  oblique  rows 
of  flat  scutes,  those  of  the  larger  size  being  in  the  most  external  row, 
while  the  smallest  occupy  the  inner  one,  and  these  latter  gradually 
merge  into  the  area  of  small  tubercles  which  overlay  the  throat  and 
which  have  been  already  described  above. 

We  may  now  turn  our  attention  to  the  scutation  of  this  reptile's 
body,  and  we  find  upon  the  dorsal  aspect  that  the  tubercles 
gradually  diminish  in  size  as  we  pass  backwards  from  the  occipital 
region,  although  they  maintain  very  much  the  same  character  and 
arrangement.  Soon,  however,  they  commence  to  dispose  themselves 
in  regular  transverse  rows  and  are  of  a  pretty  uniform  size.     This 
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State  of  things  continues  all  the  way  to  the  root  of  the  tail,  with 
scarcely  any  perceptihle  difference  in  the  size  of  the  individual 
tubercles,  although  perhaps  the  larger  ones  may  range  along  the 
middle  of  the  back.  They  are  so  arranged  that  any  single  tubercle 
in  one  row  stands  opposite  the  interspace  between  two  other  tu- 
bercles either  in  the  row  in  front  of  or  behind  it.  When  the 
Heloderm  is  fat  and  in  good  condition,  the  individual  tubercles 
stand  apart  from  each  other,  separated  by  a  distance  equal  in  any 
case  to  about  the  diameter  of  the  base  of  the  tubercle  next  to  the 
space.  And  when  the  reptile  is  laying  out  perfectly  straight  and  at 
rest,  these  several  rows  of  tubercles  seem  to  be  separated  from  each 
other  by  crease-Uke  lines  marking  the  intervening  skin ;  but  the 
moment  the  animal  twists  to  one  side  or  the  other,  these  transverse 
lines  are  immediately  obliterated,  while  oblique  ones,  running  straight 
down  the  concaved  side,  take  their  place.  As  I  have  already 
described  above,  these  knob-Hke  tubercles  of  the  dorsal  aspect  of 
the  Heloderm*s  body  in  passing  down  the  sides  gradually  assume  the 
flat  scale-like  type.  From  between  the  armpits  and  the  groins 
these  are  of  an  even  oblong  form,  arranged  in  regular  transverse 
rows,  being  in  contact  with  each  other,  while  the  individual  scales 
of  one  row  break  joints  with  the  scales  in  front  of  and  behind  them, 
much  in  the  same  manner  us  bricks  in  a  building  do.  Between 
the  legs  in  trout  these  oblong  scales  gradually  assume  a  rounded 
form,  and  in  passing  still  more  anteriorly  they  become  still  smaller, 
to  eventually  merge  into  the  minute  tubercles,  already  described,  that 
cover  the  throat.  These  ventral  scales  also  become  more  rounded 
as  they  pass  between  the  binder  pair  of  limbs,  as  well  as  slightly 
smaller.  The  two  middle  preanal  scales  are  markedly  larger  than 
the  few  remaining  ones  that  make  up  this  row  upon  either  side  of 
them ;  and,  as  I  have  already  said,  the  tubercles  on  the  posterior 
margin  of  the  vent  are  quite  minute  in  comparison.  The  tubercles 
covering  the  dorsal  aspect  of  the  great  rounded  tail  of  this  reptile  pass 
regularly  from  those  on  its  back,  having  the  same  arrangement  and 
character,  only  they  are  placed  closer  together,  being  nearly  or  quite 
in  contact  with  each  other.  Further,  as  these  caudal  tubercles  pass 
round  to  the  underside  of  this  appendage,  they,  too,  become  gradually 
flatter,  but  in  their  case  only  two  middle  rows  running  the  length  of 
the  underside  of  the  tail  may  said  to  be  flat.  The  rows  of  small 
tubercles  covering  any  one  of  the  limbs  are  arranged  much  after  the 
same  fashion  as  are  those  upon  the  back,  while  upon  the  soles  of  the 
feet  they  are  seen  to  be  very  much  worn.  Any  single  toe  shows  a 
transverse  arrangement  of  its  single  row  of  oblong  scutes,  both  upon 
its  ventral  and  dorsal  aspect,  and  between  these,  on  either  lateral 
surface  of  the  digit,  is  another  longitudinal  row  of  rounded  scales,  all 
three  being  carried  down  so  that  the  terminal  ones  surround  the  claw. 

As  has  already  been  hinted  at  in  a  foregoing  paragraph,  in 
shedding  but  small  patches  of  skin  come  away  at  a  time^  and  these 
show  a  perfect  casting  of  the  scales  or  tubercles  they  originally 
covered. 

Of  other  Parts  which  may  be  examined  externally. — By  the  aid 
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of  a  lens  and  carefully  going  over  the  region  immediatelj  over  the 
parietal  foramen,  I  failed  to  discover  any  external  traces  whatever 
of  a  ''parietal  eye,"  described  by  Spencer  as  existing  in 
Sphenodon  punetatum,  and  which  has  been  found  in  so  many 
Saurians  since  by  other  observers.  Indeed,  the  tubercles  are  placed 
so  close  together  on  the  top  of  the  head  in  Heloderma,  that  a 
depression  of  any  kind  would  be  recoguized  at  once.  It  is  possible 
we  may  find  something  of  the  kind  when  we  come  to  examine  the 
brain  in  these  specimens  of  mine. 

Passing  to  the  ventral  border  of  the  thigh,  on  either  side,  careful 
scrutiny  failed  to  reveal  to  me  any  evidences  of  the  pori  femorales, 
that  series  of  apertures  which  are  the  external  openings  of  certain 
cutaneous  glands  in  some  Reptiles.  Nor  from  an  external  examination 
do  I  find  any  evidences  of  the  large  anal  glands,  such  as  were  found 
by  Giinther  to  exist  in  Sphenodon,  From  an  outer  survey  alone  I 
would  say  that  both  of  these  specimens  were  females,  but  of  course 
more  extensive  dissection  will  prove  that  point.  Ossifications  exist 
in  the  cutis  of  Helodermat  but  the  squamo-tuberculated  skin  of  this 
reptile  nowhere  develops  any  special  spines  or  similar  appendages  ^ 

So  far  as  I  have  been  able  to  discover  from  the  literature  of  the 
subject,  little  or  nothing  is  as  yet  known  of  the  reproduction  of  this 
lizard,  beyond  the  fact  that  Captain  Bendire,  of  the  U.  S.  Army, 
found  a  number  of  eggs  in  a  specimen  of  Heloderma  suspectum  that 
he  opened  (60).  Indeed,  there  still  remains  much  that  it  is  very 
desirable  to  know  in  so  far  as  the  habits  of  this  reptile  are  concerned  ; 
we  may  refer  especially  to  the  means  it  employs  to  secure  its  food, 
as  well  as  the  various  kinds  that  go  to  make  up  its  diet-list. 

We  find  here  and  there  authors  referring  to  the  nauseous  odour 
emitted  on  the  part  of  the  Heloderma,  and,  although  I  hare  had 
them  in  captivity  for  a  year  or  more  together,  I  have  never  noticed 
any  such  characteristic  as  pertaining  to  them,  and  I  have  studied 
them  under  a  great  variety  of  circumstances.  Professor  Grarman 
has  remarked  that,  "  As  if  better  protected  from  below,  the  Heloderma 
is  said  to  turn  himself  on  his  back  when  attacked."  It  never  has  been 
my  fortune  to  have  observed  this  habit  in  the  case  of  Helodertma 
suspectum^  and  1  am  of  the  opinion  that  such  is  not  the  case  with  it. 

*  Just  here  I  would  Bay  that  a  year  has  passed  by  since  this  monograph  was 
completed  up  to  the  above  point,  or  where  the  index  reference  to  this  footnote 
occurs ;  during  that  time  my  large  specimen  of  the  Heloderma  has  died  and 
duly  been  placed  in  alcohol,  while  the  writer's  residence  is  no  longer  at  Fort 
Wiugate,  N.  Mexico,  but  at  his  home  a  few  moment's  ride  from  Washington, 
D.O.,  where  all  the  libraries  and  collections  are  open  to  him  and  easy  of  acoe«. 
Through  the  kindness  of  Professor  G.  B.  Goode,  the  director  of  the  U.  S. 
NatiomU  Museum,  I  have  also  bad  placed  at  my  disposal  another  fine,  large 
alcohoUc  specimen  of  the  Hdodernui  suspeetum  from  Anzona,  as  well  as  the  loan 
of  a  handsomely  mounted  skeleton  of  the  same  reptile,  from  the  coUectiona  of 
of  that  Institution.  In  view  of  these  facts,  I  will  not,  in  future  pages  of  this 
memoir,  refer  to  any  particular  specimen  used  in  my  work ;  for  it  is  sufficiently 
extensive  now  to  obviate  the  necessity  of  that  course ;  with  increased 
material  comes  a  broadening  of  the  field,  permitting  our  passage  from  the 
description  of  a  couple  of  specimens  to  more  general  observations  in  the 
premises. 
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Experiments  made  by  a  namber  of  competent  investigators  during 
the  past  few  years  have  satisfactorily  demonstrated  the  fact  to  my 
mind  that  the  venomous  or  non-venomous  character  of  the  bite  of 
the  Heloderma  is  placed  beyond  the  peradventure  of  cavil,  for  there 
cau  be  no  doubt  now  but  that  its  bite  is  soon  fatal,  at  least  to  the 
smaller  kinds  of  animals.  .  Whether  it  has  ever  proved  fatal  in  the 
case  of  man  I  believe  still  remains  an  open  question,  although  I 
am  inclined  to  believe  that  that,  too,  will  sooner  or  later  be  substan- 
tiated. 

With  respect  to  the  affinities  of  the  EelodermaticUs,  authors  have 
entertained  a  variety  of  opinions;  and,  so  far  as  I  can  ascertain,  herpe- 
tolo^ists  are  still  considerably  in  doubt  as  to  the  position  of  these 
reptiles  in  the  system,  and  which  group  constitute  their  nearest  kin. 
The  opinion  has  been  very  generally  held  that  the  Heloderms  are 
more  or  less  nearly  related  to  the  Varanidcd  or  perhaps  to  IguanicUs. 
Cope,  in  his  recent  work  (61),  places  them  as  a  family  between  the 
XenosauricUe  and  the  AnguidtB  i  while  Gill  (56)  has  created  a 
superfamily  for  them,  ranging  it  as  the  Helodermatoidea  next  above 
his  superfamily  the  Faranoidea,  and  the  Aniellidce,  of  his  superfamily 
Jnielloidea,  immediately  preceding  them.  Bocourt  (34)  recognizes 
the  &mily  Helodermid€e,  and  ''  associates  with  it  under  the  family 
Trachy dermic  Wiegm.,  several  lizards  to  which  it  offers  considerable 
zoological  affinities ;  they  differ  from  it  in  having  smooth  ungrooved 
teeth.  Such  a  difference  might  at  first  seem  to  militate  against  their 
union  with  Heloderma,  but  this  dental  character,  of  great  importance 
in  the  higher  Vertebrata,  has  only  a  secondary  importance  among  the 
Reptiles,  as  is  exemplified  by  the  serrated  teeth  of  Macroscincus 
coetm^  D.  &  B."  (Zool.  Rec.  1878).  A  few  years  ago,  Steindachner 
(35)  described  a  new  reptile  from  Borneo  to  which  he  gave  the  name 
of  Lanthanotus  bomeenns,  and  which  he  claimed  was  related  to  the 
Heloderms.  We  are,  however,  of  the  opinion  that  that  fact  is  by 
no  means  a  settled  one.  Nevertheless,  Boulenger  has  placed  the 
genus  Lanthanotus  after  the  family  Helodermattdce  in  the  Catalogue 
of  Reptiles  in  the  British  Museum  (55),  but  remarks  that "  Whether 
the  following  genus  is  to  be  placed  here,  or  constitutes  a  distinct 
allied  family  (Lanthanotida,  Steindachner),  must  remain  doubtful 
until  its  anatomical  characters  are  known.  Its  dentition  was 
originally  stated  to  be  the  same  as  in  Helodertna,  but  this  has  been 
subsequently  corrected  by  Steindachner."  In  the  Catalogue  we 
have  cited,  Boulenger  has  characterized  the  Helodermatidce  for  us 
in  a  masterly  manner,  and  in  the  same  place  he  presents  us  with  the 
characters  of  Lanthanotus,  so  far  as  chey  are  at  present  known 
from  Steindachner's  description.  It  is  evident,  then,  that  a  complete 
account  of  the  anatomy  of  this  Bornean  reptile,  one  of  the  supposed 
affines  of  Hehderma,  is  very  much  to  be  desired ;  I  am  inclined  to 
think,  however,  at  present,  that  when  its  morphology  comes  to  be 
fully  known,  its  affinity  with  the  Helodermati£e  will  not  be 
found  to  be  a  near  one  by  any  manner  of  means,  judging,  as  I  do, 
from  some  of  its  external  characters. 
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III.  Of  the  Myology. 

To  assist  me  in  the  demonstration  of  the  muscles  of  this  lizard  I 
have  at  my  hand  an  excellent  paper  entitled  "  Notes  on  the  Myology 
of  Liolepis  belli,''  by  Alfred  Sanders  (P.  Z.  S.  1872,  p.  154); 
also  one  entitled  '*  Notes  on  the  Myology  of  the  PhrynoMoma 
coronatum,'*  by  the  same  author  (P.  Z.  S.  1874,  p.  71) ;  also  the 
admirable  memoir,  ''  On  the  Myology  of  Chamteleon  parsonii"  by 
Professor  St.  George  Mivart  (P.  Z.  8.  1870,  jp.  850);  and  finally  the 
more  generalized  contribution  to  the  study  of  the  muscles  in  Lizards 
presented  us  by  Prof.  C.  K.  Hoffmann  in  Bronn's  '  Thier-Reichs ' 
(45).  With  these  I  must  likewise  mention  the  studies  of  Professor 
Mivart  upon  the  Iguana  (P.  Z.  S.  1867)  ;  and  other  works  on  the 
muscles  of  reptiles  by  the  same  distinguished  author.  As  to  the 
names  I  here  bestow  up3n  the  muscles  of  the  Heloderm,  I  can  say 
with  Sanders,  who  remarked  in  his  paper  on  the  myology  of  LiolepU, 
that  "With  regard  to  the  nomenclature,  it  must  be  regarded  as 
merely  a  tentative  expression  of  opinion,  liable  to  be  changed  at  any 
time  on  the  demonstration  of  error."  It  is  a  long  day  yet  before  we 
can  say  in  truth  that  our  knowledge  of  the  myology  of  reptiles  is  in 
any  way  complete,  and  a  great  many  forms  still  remain  to  be  worked 
out. 

Muscles  of  the  Head, 

1.  MylO'hyoideus  anterior. — We  find  in  the  present  subject  this 
muscle  to  be  but  feebly  developed  ;  it  arises,  on  either  side,  from 
the  inner  aspect  of  the  lower  border  of  the  ramus  of  the  jaw,  for 
about  its  anterior  moiety,  and  as  far  forward  as  the  symphysis. 
Mesial  ly,  it  indistinguishably  blends  with  its  fellow  of  the  opposite 
side,  making  no  median  raphe.  Postero-laterally  it  faintly  overlaps 
the  tnylo-hyoideus  posterior,  while  at  the  middle  of  the  throat  it 
almost  seems  to  blend  with  that  muscle :  and  this  delicate,  super- 

;  Scial  plain  of  transversely  disposed  muscular  fibres  overlays  a  number 
of  the  group  of  the  more  deeply  situated  and  true  hyoidean 
muscles. 

2.  Mylo-hyoideus  posterior  is  a  far  better  developed  muscle  than 
the  one  1  have  just  described,  and  apart  from  its  greater  size  it 
differs  from  it  in  that  it  exhibits  a  fairly  well-developed  medio- 
tendinous  raphe  for  nearly  its  entire  length.  Into  thb  the  muscle 
of  either  side  merges.  Springing  from  the  occiput  and  the  dense 
fascia  at  the  antero-superior  part  of  the  neck,  from  the  mandibular 
suspensorium,  as  well  as  from  the  inner  aspect  of  the  posterior  moiety 
of  the  mandible  itself,  the  posterior  mylo-hyoid  sends  its  fibres,  for  the 
most  part,  transversely  to  the  middle  line  of  the  throat,  where  they 
blend  with  the  delicate,  longitudinal,  raphenous  line  in  a  manner 
which  1  have  already  indicated.  The  posterior  border  of  this 
muscle  is  well-defined  and  thickened :  it  crosses  the  throat  just 
anterior  to  the  region  of  the  chest;  while  lateraUy  the  hinder 
margin  of  an  aural  aperture  is  formed  by  its  free  muscular  edge. 
Anteriorly  it  is  very  thin  where  it  meets  the  anterior  mylo-hyoid  in 
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a  manner  already  alluded  to.  These  two  muscles  seem  to  constitute 
the  platysma  myoidcM  of  Sanders,  and  from  this  it  will  be  seen  that 
Hehderma  suspeeium  is  one  of  those  lizards  wherein  the  mjlo- 
hyoidean  muscles  are  conspicuously  developed.  By  removing  them 
we  at  once  expose  the  deeper  set  of  the  true  muscles  of  the  hyoid 
arches. 

3.  Temporalis, — Notably  dense  and  bulky,  this  is  one  of  the,  if 
not  the,  most  powerful  muscles  of  the  system  to  be  found  in  this 
lizard* s  economy.  It  takes  origin  from  the  parietal,  from  the 
nether  surface  of  the  squamosal  and  postfrontal,  and  from  the 
anterior  aspect  of  the  quadrate ;  from  thb  extensive  surface  its  fibres 
rapidly  converge  as  they  pass  downwards  and  forwards,  and  becoming 
strongly  tendinous  they  make  insertion  upon  the  postero-external 
border  of  the  coronary  process  of  the  mandible  ;  this  constitutes 
its  chief  insertion,  but  beyond  this  its  tendon  also  fastens  itself 
to  the  outer  surface  of  the  coronary,  extending  to  the  corre- 
sponding aspect  of  the  adjacent  side  of  the  mandible  as  far  forward 
as  the  dentary  element,  and  posteriorly  to  a  slight  extent  towards  the 
hinder  end  of  the  bone.  It  will  be  seen  from  this  that  the  muscle 
quite  fills  the  temporal  fossa,  its  insertional  margin  being  limited 
sharply  above  by  the  cranial  bones  that  go  to  form  the  outer 
edge  of  the  orbit ;  and  it  is  between  the  posterior  border  of  this 
muscle  and  the  anterior  margin  of  the  dignstrie  and  neuro-mandi- 
bmlaris  that  we  discover  the  subelliptical  periphery  of  the  ear,  with 
its  tympanic  membrane  tightly  stretched  over  it. 

In  making  my  dissections  of  these  parts,  I  find  an  interesting 
tendon  which  arises  from  near  the  posterior  end  of  the  mandible, 
and  passing  directly  forwards,  on  a  Ime  with  the  upper  edge  of  the 
lower  jaw,  commences  to  expand  about  opposite  the  coronoid  process  of 
that  bone,  and  spreading  out  like  a  fan,  thence  on  becomes  intimately 
attached  to  the  antero-lateral  skin  of  the  throat.  It  is  superficial  to 
all  these  structures,  except  of  course  the  skin,  where  anteriorly  it  is 
attached,  being  in  contact  above  with  the  poison-gland  of  the  corre- 
sponding side.  Now  there  are  a  few  muscular  fibres  to  be  seen  in 
the  anterior  portion  of  this  tendon,  so  that  upon  contraction  it  will 
tend  to  press  with  some  force  the  poison-gland  against  the  mandible, 
and  thus  be  auxiliary  to  forcing  its  secretion  through  the  gland's 
dacta  at  the  time  this  reptile  makes  its  bite. 

4.  PterygoideuM  extemus, — Chiefly  cameous,  this  is  another  large 
moade  of  this  region,  which  arises  from  the  inferior  aspect  of  the 
corresponding  pterygoid  to  pass  backwards  and  outwards  in  the 
form  of  a  subelliptical  bundle  of  fleshy  fibres  that  take  it  upon 
themselves  to  completely  envelop  the  articular  extremity  of  the 
mandible,  being  inserted  into  the  three  elements  that  go  to  form 
that  end  of  the  bone.  This  muscle  is  somewhat  tendinous  at  its 
origin,  but  almost  entirely  cameous  at  its  insertion. 

•5.  Pt€rygoideu9  intemus, — More  modest  in  its  proportions  than 
the  laat  described,  this  muscle  finds  its  origin  upon  the  outer  margin 
of  the  parietal  bone,  and  the  adjacent  surface  of  the  prootic,  at  the 
antero-exterual  region  of  the  orbit.    From  this  point  of  origin  its  fibres 

12* 
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take  on  the  same  directioD  as  the  fibres  of  the  temporalis,  of  which 
it  seems  almost  to  be  the  anterior  part,  and  passing  downwards  and 
forwards,  they  are  inserted,  being  somewhat  tendinous,  into  the 
inner  aspect  of  the  ramus  of  the  mandible,  below  and  at  the  same 
time  behind  the  coronary  process  \ 

6.  NeurO'inandibularis. — Both  this  and  the  next  muscle  are  but 
feebly  developed  in  our  present  subject,  and  so  much  alike  are  they, 
both  in  their  origins  and  insertions,  as  well  as  in  the  direction  of 
their  fibres,  that  one  might  easily  mistake  them  for  one  and  the 
same  structure.  The  neuro-mandibularis  is  the  more  posterior  of 
the  two,  and  upon  either  side  it  arises  from  the  hinder  free  margin 
of  the  parietal  bone,  from  its  mid-posterior  point  for  a  distance  out- 
wards of  about  four  millimetres.  It  is  thin  and  tendinous  here,  but 
soon  gathers  itself  into  a  small,  somewhat  laterally  flattened,  bundle 
of  fibres  which  pass  directly  downwards  to  the  posterior  tip  of  the 
mandible,  where  they  make  a  firm  tendinous  insertion. 

7.  Digastric. — Is  rather  a  smaller  muscle  than  the  neuro-mandi' 
bularis,  heing  related  to  it  as  we  have  already  described  in  the 
foregoing  paragraph.  It  is  the  muscle  of  the  deep  layer  which  goes 
to  form  the  posterior  fleshy  border  of  the  aural  opening,  the  fNf  Ah 
hyoideus  posterior  being  the  superficial  one.  It  arises  from  the 
point  of  meeting  of  the  quadrate,  squamosal,  and  parietal  bones,  at 
the  postero-lateral  aspect  of  the  cranium,  and  passes  directly  down- 
waros  to  make  a  common  insertion  with  the  neuro-mandibularis  on 
the  hinder  end  of  the  lower  jaw. 

Mivart  does  not  allude  to  the  neuro-mandibularis  as  occurring  in 
either  Parson's  Chamseleon  or  in  the  Iguana,  while  Sanders  de- 
scribes it  as  being  present  in  Phrynosoma,  as  well  as  in  Liolepis, 
Hoffmann  recognizes  it  in  his  general  account  of  the  myology  of 
Lizards,  while  again  Mivart  (Elem.  Anat.  p.  311)  figures  two  digas' 
tries  for  Menopoma,  the  posterior  one  of  which  I  take  to  be  tbe 
neuro-mandibularis. 

Muscles  of  the  Hyoidean  Apparatus. 

8.  Genio^yoideus. — ^This  is  a  flat  muscular  sheet  composed  of 
fasciculi  of  coarse  fibres,  which,  with  the  fellow  of  the  opposite  side, 
forms  a  substantial  fleshy  underflooring  to  the  buccal  cavity. 
£ither  genio-hyoid  arises,  carneous,  from  the  entire  anterior  surface 
of  the  corresponding  thyro-hyal  of  the  hyoid,  and  its  fibres,  con- 
verging but  very  slightly,  pass  directly  forwards  to  become  inserted 
along  the  inner  aspect  of  the  ramus  of  the  mandible  for  the  middle 
third  of  its  length.  The  deeper  fibres  of  this  muscle  pass  upwards 
to  become  inserted  into  the  base  of  the  tongue.  This  muscle  is 
inclined  to  be  more  tendinous  at  its  insertion  than  it  is  at  its  origin, 
where  in  front  it  is  separated  from  its  fellow  by  quite  an  interval. 

9.  Cerato-hyoideus. — By  dividing  the  genio-kyoideus  transversely 
through  its  middle  and  reflecting  back  the  cut  extremities,  we 
expose  the  deeper  set  of  the  hyoideau  muscles.    The  cerato-kyoideus 

^  I  fail  to  find  a  "  superficial  temporal  **  in  this  lixard,  as  is  described  by 
Mivart  in  Chanueleon  pwrsonii  (P.  Z.  S.  1870). 
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ooorists  of  a  loosely  connected  plain  of  coarse  fibres,  whicli  arise 
from  the  outer  half  of  the  posterior  cornua  of  the  hyoid,  from  the 
under  surface  of  the  anterior  horn  of  the  same  bone,  and  from  the 
membrane  of  the  floor  of  the  mouth.  Passing  directly  forwards  it 
inserts  itself,  tendinous,  into  the  inner  aspect  of  the  dentary 
element  of  the  mandible  posterior  to  the  symphysis.  From  this  it 
will  be  seen  that  this  muscle  is  posteriorly  broad  and  anteriorly 
narrow. 

10.  Mandibularis. — ^This  is  a  muscle  that,  thus  far,  I  have  failed 
to  find  any  published  description  of,  although  it  was  evidently  seen 
by  Fischer,  who  has  presented  us  with  an  imperfect  drawing  of  it, 
and  apparently  left  the  muscle  unnamed  (see  fig.  1,  Taf.  xcvii. 
Bronn's  ' Thier-Reichs.'  Bd.  vi.,  iii.  Abth.,  33  &  34  Lief.  1882). 
When  I  say  an  imperfect  figure,  I  mean  that  the  muscle  does  not 
interdigitate  with  the  m,  genio-hyoideus  superficialis  as  Fischer  has 
represented  it,  at  least  it  does  not  in  the  several  specimens  of 
Heloderma  suspectum  wherein  I  have  examined  it.  The  mandihu- 
laris  is  a  small  muscle  which  has  an  origin  for  about  half  a  centimetre 
on  the  inner  aspect  of  the  dentary  element  of  the  mandibular  ramus 
just  posterior  to  the  point  of  attachment  of  the  eerato-mandibularis. 
It  is  quadrilateral  in  form,  and  its  fibres  pass  directly  across  the 
inter-ramal  space  to  meet  the  muscle  of  the  opposite  side,  which  it 
does  in  a  delicate  fascia  in  the  median  line.  It  is  deep  to  the 
gemo-hyoideuSf  and  I  have  provisionally  bestowed  the  above  name 
upon  it,  until  its  homologies  are  better  known. 

11.  Cerato-mandihularia.^ — In  this  we  have  a  muscle  that  appears 
to  represent  but  a  little  more  than  the  differentiated  external  margin 
of  the  genio-hyoideus.  It  arises,  on  either  side,  from  the  apex  of 
the  posterior  cornua  of  the  hyoid  bone,  and  its  fibres  taking  on  the 
same  direction  as  those  of  the  genio-hyoideus,  the  muscle  inserts 
itself  by  a  delicate  tendon  into  the  antero-iuternal  aspect  of  the 
mandible  just  posterior  to  the  insertion  of  the  genio-Jiyoideus,  and 
upon  the  same  plane  with  it.  This  muscle  is  the  cerato-mandibular 
of  Mivart,  and,  in  part,  the  mylo-hyoideus  of  Sanders  ;  it  being  the 
eeraio-mandibularis  of  Hoffmann. 

12.  The  Omo-hyoideus  is  a  handsomely  developed  muscle  in  this 
lizard,  arising  for  the  most  part  from  the  anterior  border  of  the 
clavicle  of  the  same  side,  and  from  the  summit  of  the  interclavicle, 
and  apparently  by  a  single  head.  Its  fibres  form  a  flat  band,  which, 
passing  forwards  and  inwards,  insert  themselves  into  the  posterior 
surface  of  the  basihjal,  and  the  hinder  margin  of  the  corresponding 
thyro-hyal  for  the  inner  two  thirds  of  its  length.  Mesially  it  meets 
the  muscle  of  the  opposite  side  for  a  limited  distance  in  front,  and 
for  the  most  part  is  superficial  to  the  next  two  muscles  to  be  de- 
scribed. Externally  it  is  overlapped  by  the  stemo-masioideys,  and 
we  note  that  passing  obliquely  across  its  middle  a  tendinous  line  is 
to  be  seen,  from  the  external,  and  at  the  same  time  the  most  anterior, 
half  of  which  its  fibres  are  inclined  to  be  more  outwardly  directed, 
before  making  their  insertion  into  the  thyro-hyal. 

13.  The  Stemo-hyoideus  is  a  much  slenderer  muscle  than  the  last 
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described  one,  and  in  its  characters  it  almost  agrees  with  the  same 
muscle  in  Liolepis,  as  described  for  us  by  Sanders.  Arisbg  from  the 
summit  of  the  interclavicle  and  the  adjacent  fascia,  it  takes  a  course 
directly  up  the  middle  of  the  neck,  to  become  inserted  into  the  basi- 
hyal  and  for  a  limited  distance  on  the  adjacent  thyro-hyal,  on  their 
posterior  margins.  This  muscle  is  almost  in  contact  with  the 
fellow  of  the  opposite  side  for  its  entire  length. 

14.  The  Sterno-hyoideui  profundus  is  situated  deep  to  the  two 
last-mentioned  muscles,  it  taking  origin  from  the  interclavicle,  the 
corresponding  clavicle  for  nearly  its  entire  length,  and  from  the  deep 
fascia  of  the  neck  adjacent  to  these  parts.  From  this  origin  its 
fibres  are  directed  upwards,  forwards,  and  outwards,  to  finally  insert 
themselves  along  the  hinder  border  of  the  thyro-hyal  of  the  same 
side,  from  its  tip  inwardly  to  the  point  of  insertion  of  the  siemo- 
hyoideus.  At  the  postero-mesial  point  of  origin  this  muscle  and 
the  fellow  of  the  opposite  side  are  in  contact. 

Muscles  of  the  Shoulder- Girdle  and  the  Upper  Extremity. 

15.  The  Sterno-mastoideus  in  this  lizard  is  a  strong,  broad,  and 
flat  muscle,  which  arises  from  the  summit  of  the  interclavicle  at  its 
external  aspect,  also  from  the  adjacent  fascia  as  far  back  as  the 
shoulder-joint.  Passing  obliquely  upwards,  forwards,  and  outwards, 
it  is  inserted  into  the  outer  end  of  the  squamosal  of  the  corre- 
sponding side.  At  its  insertion  it  is  covered  by  the  neuro- 
mandibularia.  Posterior  to  this  the  sterno-mastoideus  is  attached 
to  the  superficial  fascia  overlying  the  deeper  muscles  of  the  back  of 
the  neck,  as  far  back  as  the  third  cervical  vertebra.  In  this 
locality  the  muscle  becomes  very  thin.  The  anterior  and  posterior 
portions  of  this  muscle  are  somewhat  individualized,  more  especially 
the  dorsal  moiety  of  the  muscle,  where  the  cranial  and  cervical 
insertional  parts  are  quite  distinct. 

16.  Trapezius. — ^This  muscle  is  comparatively  feebly  developed 
in  Heloderma,  being  subtriangular  in  form,  and  overlapping  behind 
the  anterior  portion  of  the  latissimus  dorsi.  It  arises  as  a  thin 
sheet  of  tendon  from  the  fascia  that  springs  from  the  cervico-dorsal 
vertebrae  at  the  summits  of  their  neural  spines,  from  about  the  last 
few  cervical  vertebrae,  to  include  the  first  two  dorsals.  The  fibres, 
forming  a  thin  muscular  plane,  converge  as  they  pass  down  towards 
the  shoulder-joint,  where  they  again  become  tendinous,  and  are 
finally  inserted  at  the  anterior  portion  of  the  outer  aspect  of  the 
suprascapular  of  the  same  side,  to  the  fascia  below  and  posterior  to 
this,  and  more  anteriorly  to  the  outer  extremity  of  the  corre- 
sponding clavicle. 

1 7.  Latissimus  dorsi  is  a  much  better  developed  muscle  than  the 
last  described,  being  a  strong,  flat,  triangular  fasciculus  of  rather 
coarse  muscular  fibres,  which  arise  for  the  most  part  from  the 
aponeurosis  of  the  dorsum  that  is  attached  to  the  neural  spines  of 
the  tenth  to  the  twenty-first  vertebrae  inclusive,  being  adherent  to  the 
fascia  covering  the  deeper  muscles  for  some  little  distance  outwards 
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from  these  points.  Passing  downwards  and  forwards  it  becomes 
inserted  by  a  strong  tendon  into  the  proximal  third  of  the  corre- 
spondine  humerus  upon  its  ulnar  aspect.  The  outer  margin  of  this 
muscle  develops  a  strong  tendon,  which,  as  the  muscle  itself  passes 
between  the  heads  of  the  triceps  to  its  insertion,  branches  off  to 
insert  itself  into  the  triceps,  upon  its  inner  head.  Mivart  found  a 
similar  tendon  to  this  in  Iguana^  and  Sanders  in  Fhrynosoma ;  but 
the  latter  anatomist  found  it  absent  in  Liolepia. 

18.  Levcttor  9eapul€e. — ^This  is  a  flat,  triangular  muscle  that 
arises  fleshy  from  the  external  aspect  of  the  anterior  part  of  the 
scapular  and  suprascapular,  and  from  the  anterior  margins  of  both 
of  these  bones.  Its  fibres  converging  as  they  pass  directly  forwards 
and  passing  between  the  deep  muscles  at  the  side  of  the  neck,  it  is 
finally  inserted  by  a  strong  tendon  into  the  side  of  the  atlas. 

19.  Pectoralis. — Heloderma  has  this  important  breast-muscle 
well  developed  ;  it  arises  from  the  external  longitudinal  half  of  the 
entire  length  of  the  interclavicle,  from  the  posterior  border  of  the 
inner  end  o(  the  clavicle,  from  the  ventral  aspect  of  the  sternum, 
from  the  corresponding  surfaces  of  the  last  four  costal  ribs  and  the 
intercostal  fascia,  and  finally  posterior  to  these  parts  from  the  fascia 
of  those  muscles  of  the  abdomen  which  arc  situated  deep  to  the 
pectoralis. 

From  these  several  points  of  origin,  a  pectoralis  of  either  side  has 
its  fibres  converging  to  a  point  represented  by  the  tuberosity  of  the 
humerus  of  the  same  side,  and  here  they  are  inserted,  tendinous, 
upon  a  line  defining  its  mesial  aspect,  and  for  its  entire  margin. 

20.  Delioideus  in  the  species  before  us  arises  by  two  heads — the 
anterior  head  from  the  underside  of  the  mesial  extremity  of  the 
clavicle ;  the  posterior  head  from  the  interclavicle  close  to  the 
anterior  head,  and  from  the  surface  of  the  sternum  immediately  ad- 
jacent :  these  two  heads  are  in  contact  for  their  entire  lengths,  and 
their  fibres  are  sent  directly  to  the  corresponding  humerus ;  passing 
backwards  and  outwards,  they  become  inserted  by  a  strong  tendon 
upon  the  head  of  that  bone,  just  anterior  to  the  next-to-be-described 
muscle.  It  appears  that  Sanders  found  in  Liolepis  and  in  Fhry- 
nosoma only  that  part  of  the  dettoideus  which  represents  its  clavi- 
coUr  portion  present.     I  believe  it  has  a  double  head  in  the  Iguana. 

21.  The  Svpraspinatus  is  a  fiat,  triangular  muscle  of  the  chest, 
which,  in  this  lizard,  arises  from  the  anterior  half  of  the  mesial 
margin  of  the  coracoid,  by  means  of  a  strong  aponeurosis ;  the  fibres 
converge  as  they  take  their  way  to  the  humerus  of  the  same  side, 
and  are  inserted,  tendinous,  into  the  tuberosity  of  that  bone,  close  to 
the  insertion  of  the  pectoralis. 

Here  in  Heloderma  the  supraspinatus  appears  almost  to  be 
divisible  into  two  parts,  the  anterior  half  of  the  muscle  being 
connected  with  the  posterior  half  by  an  easily  separable  fascia ;  but  as 
their  origins  are  continuous,  as  well  as  their  insertions,  the  muscle 
could  in  no  way  be  properly  described  as  baring  two  heads. 

Hoffmann,  who  calls  this  muscle  the  m.  supracoracoideus,  in- 
forms  OS  in  his  synonymy  that  it  is  the  subclavius  of  Rolleston,  the 
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peetoralis  II.  of  Stannius,  and  the  epieoraeo-humeral  of  Mivart. 
Fiirbringer  also  called  it  the  supraeoraeoideus.  As  in  Liolepis,  the 
suprasptnatus  is  covered  by  the  deltoideus  at  least  for  its  inner 
anterior  part  and  anterior  border.  Mr.  Sanders,  who  says  that  he 
has  "seen  Prof.  RoUeston's  paper  (Trans.  Linn.  Soc.  toI.  xxvi. 
pt.  3),  '  On  the  Homologies  of  certain  Muscles  connected  with  the 
Shoulder-joint/  in  which  he  goes  far  to  prove  that  the  '  epicoraco- 
humeralis '  (which  was  Dr.  Mivart's  name  for  the  supraspinatus) 
corresponds  to  the  subclavius ;  but  these  differences  of  interpretation 
are  reconciled  by  Mr.  Qalton's  paper  ^  On  the  Myology  of  the 
Orycteropus  capenais,*  in  the  same  volume,  in  which  the  author 
shows  that  the  subclavius  in  that  animal  has,  among  other  inser- 
tions, one  into  the  fascia  covering  the  supraspinatus.  Another  piece 
of  evidence  bears  upon  this  point ;  I  believe  that  the  nerve  which  in 
anthropotomy  supplies  the  supraspinatus,  arises  from  the  same  cord 
of  the  brachial  plexus  and  close  to  the  same  one  which  suppUes  the 
subclavius,  so  that  the  muscle  in  question  really  corresponds  to  the 
subclavius  at  its  origin,  and  to  the  supraspinatus  at  its  insertion  ^ 
(P.Z.S.  1872). 

22.  The  Infraspinatus  mHeloderma  is  a  broad,  thin,  and  fan-shaped 
muscle  which  arises  from  a  curved  line  occupying  a  middle  position 
upon  the  external  surface  of  the  suprascapula.  From  this  point  of 
origin  its  fibres  tend  immediately  to  converge  to  a  point,  but  terminate 
in  a  strong,  flat  tendon  which  inserts  itself  upon  the  tuberosity  of  the 
humerus  just  beyond  the  insertions  of  the  deltoideus  and  supraspi- 
natus. 

23.  The  Teres  minor  is  one  of  the  deeper  muscles  of  this  shoulder- 
girdle  group,  and  it  arises  from  the  antero-external  border  of  the 
coracoid  and  the  adjacent  margin  of  the  scapula.  Its  fibres  pass 
upwards,  backwards,  and  outwards,  when,  becoming  tendinous,  the 
muscle  inserts  itself  upon  the  proximal  end  of  the  humerus  of  the 
same  side,  just  beyond  its  head.  Not  far  from  its  insertion,  the 
teres  minor  is  bound  down  by  a  strong  tendinous  aponeurosis,  which 
latter  comes  off  from  the  tendon  of  the  long  head  of  the  triceps, 
connecting  this  last  with  the  head  of  the  humerus.  Fiirbringer 
called  this  muscle  the  scapulo-humeralis  projundus,  in  which  he  was 
followed  by  Hoffmann  ;  and  according  to  this  latter  author  it  repre- 
sents the  supraspinatus  of  Pfeiffer  and  Riidinger,  the  infraspinatus 
of  Mivart,  the  suprascapularis  of  RoUeston,  and  the  teres  minor  of 
Sanders :  may  we  not  in  truth  believe  that  there  is  still  work  to  be 
done  in  the  myology  of  reptiles  ? 

24.  Serratus  superficialis. — ^Two  of  the  serrati  muscles  form  an 
oblong  fleshy  mass  upon  the  external  aspect  of  the  thoracic  parietes, 
connecting  the  vertebro-costal  ribs  with  the  posterior  border  of  the 
suprascapula.  Serratus  superficialis  arises  by  two  digitations,  the 
most  posterior  of  which  spnngs  from  the  outer  surface  of  the 
posterior  extremity  of  the  second  sternal  rib,  while  the  larger  or  an- 
terior one  comes  off  from  a  similar  point  upon  the  first  sternal  rib. 
Its  fibres  run  forwards  and  upwards,  and  insert  themselves  upon  the 
hinder  border  of  the  suprascapula,  at  its  postero-inferior  angle. 
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This  muscle  is  superficial  and  closely  applied  to  the  aerratus  pro^ 
/undua,  its  fibres  having  the  same  direction  almost  throughout  its 
length;  it  is  so  inserted,  however^  that  the  wider  s,  profundus 
extends  beyond  it,  both  beyond  its  superior  and  inferior  borders 
posteriorly  ;  while  anteriorly,  the  lower  margins  of  these  two 
muscles  are  nearly  in  the  same  line,  and  the  «.  profimdus  expends  its 
greater  width  above  it,  having  a  higher  insertion  upon  the  supra- 
scapula. 

25.  Serratu9  profundus, — As  I  have  already  pointed  out  in  the 
description  of  the  s.  superfieialis,  the  present  muscle  lies  immediately 
beneath  the  same.  It  arises  from  the  superior  extremities  of  the 
first  two  sternal  ribs ;  from  the  lower  end  of  the  last  cervical  rib  ; 
and  from  the  lower  end  of  the  first  dorsal  rib,  as  well  as  from  the 
fascia  stretching  between  these  parts  of  the  skeleton.  Its  fibres 
taking  a  course  forwards  and  upwards,  they  become  inserted  upon 
the  entire  posterior  border  of  the  supraseapula,  making  slight  en- 
croachment upon  the  adjacent  internal  surface  of  the  same  bone. 

26.  Serratus  tertius. — ^This  is  the  third  muscle  of  the  Serrati 
group,  and  it  arises  by  fleshy  digitations  from  the  fascia  between  the 
last  two  cervical  ribs  (this  part  of  the  origin  is  very  weak),  from  the 
free  extremities  of  the  penultimate  and  next  two  anterior  cervical 
ribs.  From  this  origin  the  muscle  is  thrown  upwards  as  a  thin, 
fleshy  sheet,  covering  the  thoracic  aspect  of  the  corresponding  scapula 
and  supraseapula,  to  finally  insert  itself  along  the  free,  inner  margin 
of  the  last-named  bone,  for  the  anterior  four  fifths  of  its  superior 
edge. 

27.  Siemo-coracoideus  intemus  superfieialis. — ^To  examine  this 
muscle  from  the  ventral  aspect  one  must  disarticulate  the  coracoid 
and  the  sternum,  as  the  muscle  lies  within  the  thoracic  cavity.  It 
will  be  found  to  arise  from  the  externo-dorsal  surface  of  the  sternum  ; 
from  the  anterior  border  of  the  same  surface  and  from  one  or  two 
of  the  sternal  ribs  and  the  fascia  between  them,  upon  the  same  side. 
From  this  origin  its  fibres  pass  directly  forwards,  converging  some- 
what as  they  do  so,  to  become  inserted  into  the  coracoid,  on  its 
inner  aspect  and  near  its  lower  anterior  border,  immediately  in  front 
of  the  subscapularis. 

28.  Stemo-eoracoideus  intemus  profundus, — ^As  its  name  indi- 
cates, this  muscle  is  deep  to  the  one  just  described.  It  arises  from 
the  inner  chest-wall,  and  from  the  thoracic  aspect  of  the  posterior 
moiety  of  the  sternum  beyond  it  ;  when,  converging,  its  fibres 
becoming  tendinous,  it  finally  inserts  itself  upon  the  inner  surface  of 
the  coracoid,  above  and  somewhat  anterior  to  the  siemo-coracoideus 
intemus  superfieialis.  Both  these  muscles  were  found  to  be  present 
in  Liolepis  belli  by  Sanders,  while  Mivart  describes  but  one  of 
them  as  the  '^  stemo-coracoid  "  as  occurring  in  Parson's  Chamselon. 
Following  Furbringer,  they  have  also  been  termed  the  m.  sterno- 
coracoideus  iiUemus  superfieialis  and  m.  siemocoracoideus  intemus 
profundus  by  Hoffmann,  who  has  said  of  them  that  "Die  Mm, 
stenuhcoraeoidei  intemi  superfieialis  und  profundus  werden  in  der 
Regel  durch  zwei  an  der  Innenflache  des  Brustbeins  und  ventralen 
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BrustgUrtels  gelegene  Maskeln  reprasentirt,  die  Sternam  mit  Cora- 
coideum  TerbindeD.  Am  einfacnsten  ist  die  Bildang  bei  Platf^ 
dactylus  ....  Hier  entspringt  ein  anseliDlicher  Muskel  von  der 
Innenflacbe  and  dem  yorderen  ausseren  Bande  des  Sternam,  sowie 
von  den  angrenxenden  Enden  der  Stemocostalleisten  and  geht 
nach  vom  zur  Innenflacbe  des  Coracoideum.  Dieser  M.  atemo* 
eoraecideus  intemus  lasst  an  seinem  insertiven  Tbeile  eine  geweb- 
licbe  Differensirung  erkennen,  derart,  dass  die  mediale  Portion 
sebnig  and  welter  vorn  sich  interirt  ala  die  laterale,  welche  fleiscbig 
sicb  an  das  Coracoideum  ansetzt." 

*•  Diese  Differenzirung  entspricbt  der  ersten  Anlage  einer  Tren- 
nung  in  zwei  ganz  selbstandige  Muskeln,  M.  sterno'CoraeoideuM 
intemua  superficialis  and  3/.  siemo'Coraeoidewf  intemuM  profundus, 
wie  sich  dieselbe  in  aasgebildeten  Zustande  bei  den  meisten  typiscbeii 
Sauriern  findet." 

**  Der  3/.  sterno-coracoideus  intemua  super/icialis  entspringt  voii 
der  Innenflacbe  der  iniiereu  Lippe  der  CorRCoidfurcbe  des  Sternum 
and  inserirt  sicb  medial  neben  dem  binteren  Tbeil  des  Ursprungs 
des  M,  subeoracoideus" 

"  Der  M.  sterno-eoracoideua  intemua  profundua  entspringt  vou 
der  Innenflacbe  des  Sternum,  namentlicb  im  Bereicbe  des  binteren 
Abscbnittes,  sowie  von  den  angrenzenden  Enden  der  Stemocostal- 
leisten. Er  gebt  in  eine  lange  and  ziemlicb  scbmale  Sebne  iiber, 
welche  sicb  an  der  Innenflacbe  des  Coracoideum  inserirt.'* 

*'  Bei  den  fusslosen  Sauriern  ist  dieser  Muskel  in  der  Kegel  bis 
auf  sparlicbe,  seitlich  gelegeue  Rudimente  (Pygopua^  Pseudopua, 
Liaiia),  die  speciell  dem  M.  atemo^oraeoideua  intemua  auperficialia 
zu  entsprecben  scheinen,  verkummert  oder  total  reducirt  (Ophiodea, 
Jcontiaa)/'  (Bronn's  '  Thier-Reicbs/  Bd.  vi.  22-24  Lief.  pp.  625, 
626.  1881). 

29.  Stemocoato-acapularis. — This  muscle,  described  by  Fiir- 
bringer,  is  found  to  be  well  developed  in  Helodemta,  and  is  seen  to 
arise,  fleshy,  from  the  anterior  surface  of  the  outer  extremity  of  the 
flrst  sternal  rib.  and  as  a  flattened  and  narrow  fasciculus  of  fibres  to 
pass  directly  forwards  to  the  internal  surface  of  the  scapula.  Here 
it  is  inserted,  its  insertion  being  found  between  the  two  divisions  of 
tbe  aupraacapularia  muscle.  Mivart,  who  calls  this  muscle  the  "costo- 
coracoid,'*  found  it  absent  in  Chamaleon  paraonii,  but  present  in 
Igumm ;  in  tbe  former,  however,  it  is  represented  by  a  *'  sheet  of 
membrane"  (P.  Z. S.  1870,  p.  86.5).  According  to  Hoffmann,  it  is 
entirely  absent  in  Platydactylua,  And  this  last-named  author 
describes  still  another  shoulder-girdle  muscle  for  lizards,  tbe  *'  teres 
major,"  which  I  find  to  be  lacking  in  Reloderma :  of  it  he  says, 
'*  Entspringt  entweder  von  dem  binteren  Abschnitt  der  Ausseu- 
flache  des  Suprascapulare  (  Uromaatix,  Stellio,  Traehyaaurua)^  oder 
Ton  dem  binteren  Raude  der  Scapula  und  des  Suprascapulare 
(Euj)repe8)  und  inserirt  sich  am  Humerus  in  der  Nahe  des  Pro- 
cessus medialis,  entweder  fur  sich  (Scincoiden)  oder  mit  dem 
Latissimus  dorsi  (Uromaatix)**  (loc.  cit.  p.  624). 

30.  Subacapularia. — As  in  the  majority  of  true  lizards,  this  muscle 
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is  here  dmded  into  two  parts :  the  raost  posterior  part  enyelops  the 
hinder  horder  of  the  scapula  and  suprascapula  in  a  fleshy  mass,  en- 
croaching slightly  upon  the  adjacent  surface  of  the  coracoid.  After 
this  it  converges  to  form  rather  a  strong  tendon,  which  is  subse- 
quently joined  by  the  weaker  tendon  from  the  second  part  This 
latter  arises  from  the  inner  surface  of  the  corresponding  coracoid, 
covering  a  longitudinally-placed,  elliptical  area,  occupying  the 
greater  share  of  its  lower  third.  As  already  intimated,  its  tendon 
joins  the  tendon  of  the  first  part,  just  beyond  the  border  of  the 
coracoid,  when  almost  immediately  they  become  inserted  into  the 
distal  margin  of  the  head  of  the  humerus  at  its  posterior  aspect. 
Between  these  two  divisions  of  the  subscapularis,  the  siemocosto- 
seapularis  muscle  is  inserted,  upon  the  mesial  aspect  of  the  shoulder- 
blade.  Externally,  the  suhgeapularia  covers  by  its  origin  about  half 
of  the  scapula,  extending  but  very  slightly  upon  the  suprascapula, 
and  in  this  locahty  is  covered  for  its  anterior  portion  by  the  infra- 
Mpinaius,  Just  before  inserting  its  tendon  upon  the  humerus,  a 
portion  of  the  former  is  deflected  and  so  expanded  as  to  become  in- 
serted into  the  juxtaposed  capsular  ligament  of  the  shoulder-joint, 
and  this  part  of  the  insertion  of  the  auhscapularis  seems  to  be  en- 
joyed by  the  muscle  among  most  Lizards. 

Fiirbringer  and  Hoffmann  term  this  muscle  the  subcoracoscapulariSf  • 
but  the  name  I  here  adopt  for  it  is  the  one  that  has  been  used  by 
Mivart,  Sanders,  Stannius,  Pfeiffer,  Rudinger,  and  other  anatomists. 

31.  The  Biceps  here  arises  but  by  a  single  tendon,  of  some 
considerable  width,  which  has  its  origin  upon  the  external  surface 
of  the  coracoid  of  the  same  side,  it  being  limited  to  a  curved  line 
on  the  posterior  moiety  of  the  bone  immediately  within  the  line  of 
the  sterno-coracoidal  articulation.  The  muscle  passes  directly  down 
to  a  point  just  in  front  of  the  elbow-joint.  It  is  not  until  it  gets 
opposite  the  head  of  the  humerus,  however,  that  the  thin  flat  tendon 
of  the  biceps  becomes  carneous,  and  even  here  it  does  not  show 
any  disposition,  as  it  does  nowhere  else  throughout  its  extent,  to 
divide  so  as  to  exhibit  anything  that  might  be  compared  to  two 
heads.  At  the  middle  of  the  brachium  the  muscle  is  considerably 
bellied  and  fleshy.  Opposite  the  elbow-joint  it  again  becomes 
tendinous,  and  its  tendon  here  b  transversely  disposed,  binds  down 
the  anterior  aspect  of  the  brachialis  anticus  muscle,  as  it  spans  the 
interosseous  space,  and  finally  is  inserted  into  both  the  ulna  and 
the  radius,  the  ulnar  insertion  being  much  the  stronger  of  the  two. 

Sanders  found  that  the  biceps  is  only  represented  by  its  coracoidal 
head  in  Liolepis,  while  Mivart  found  that  in  Parson's  Chameeleon 
its  insertional  slips  arched  over  the  brachialis  anticus  muscle,  ex- 
posing the  latter  to  view  in  front,  and  he  says  of  it,  that  '^  Descend- 
ing in  front  of  the  insertion  of  the  pectoralis,  it  there  becomes  fleshy, 
and  becomes  more  or  less  divisible  into  two  bellies,  which  embrace 
the  brachialis  anticus  in  front,  but  leave  part  of  the  latter  visible 
within  and  without  the  arm."  As  I  have  just  said,  here  in 
Heloderma  it  covers  the  brachialis  anticus,  and  simplv  spans  the 
interosseous  space  in  front  of  it  as  it  makes  its  double  insertion. 
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and  it  agrees  with  all  these  forms  in  possessing  only  its  coracoidal 
head. 

32.  Caraeo-braehialU  hrevU. — ^Thb  is  one  of  the  deep  muscles  of 
the  shoulder-girdle  found  upon  the  anterior  aspect  of  the  chest,  and 
is  here  very  well  developed.  It  arises  from  the  outer  surface  of  the 
coracoid,  between  the  rounded,  posterior  angle  of  that  bone  to  a 
point  anteriorly  next  to  the  origin  of  the  teres  minor.  Its  area  of 
origin  is  luniform,  the  concavity  being  towards  the  humerus ;  and 
agreeing  in  form,  posteriorly,  with  the  coracoid,  which  in  this 
locality  it  nearly  covers.  Its  fibres  converge  as  they  pass  towards 
the  humerus,  upon  which  bone  the  muscle  is  inserted,  the  insertion 
being  upon  a  line  extending  from  the  head  of  the  hone  to  a  point  at 
the  junction  of  upper  and  middle  thirds,  on  its  anterior  surface  :  the 
coraeo-hraehiaiU  brevis  also  makes  a  partial  insertion  into  the  cap- 
sule of  the  shoulder-joint. 

Posteriorly,  this  muscle  is  firmly  overlapped  by  the  thin,  fiat 
tendon  of  the  biceps,  while  more  anteriorly  some  of  the  superficial 
muscles  cross  it  to  the  humerus. 

33.  Coraco-brachialis  longus, — This  is  a  very  differently  charac- 
terized muscle  from  the  one  I  have  just  described,  it  being  long  and 
slender,  passing  parallel  to  the  humerus  for  its  entire  length.     It 

'arises,  upon  either  side,  from  the  posterior  rounded  angle  of  the 
coracoid,  making  slight  encroachment  upon  the  adjacent  posterior 
surface  of  the  bone.  From  this  origin  this  long  and  fleshy  muscle 
goes  directly  to  the  internal  condyle  of  the  humerus,  into  which  it 
inserts  itself:  its  insertion  also  extends  slightly  up  the  shaft  of  the 
bone,  while  its  fascia  merges  with  the  fascia  of  the  shoulder-joint. 

Sanders,  Fiirbringer,  and  Hoffmann  all  adopt  the  same  names  for 
these  muscles  as  I  have  jriven  them  here,  the  first-named  authority 
using  them  in  the  case  of  Liolepis  belli  as  early  as  1872.  Both  the 
coraco-brachialis  brevis  and  longus  are  invariably  present,  so  far  as  I 
am  aware,  in  all  true  Lizards. 

34.  Brachialis  anticus. — Comparatively  larger  than  we  find  it  in 
many  Vertebrates,  this  muscle  becomes  one  of  the  important  ones  of 
the  arm,  being  even  larger  than  the  biceps.  It  arises,  somewhat 
tendinous,  from  the  entire  antero-extemal  aspect  of  the  shaft  of  the 
humerus,  from  tuberosity  to  condylar  extremity,  being  intimately 
associated  with  the  triceps  upon  its  inner  side,  and  in  contact  with 
the  biceps  externally.  Passing  between  the  muscles  of  the  forearm 
in  company  with  the  tendon  of  the  biceps,  it  inserts  itself,  tendinous, 
into  the  proximal  extremities  of  the  radius  and  ulna,  upon  their 
anterior  surfaces,  being  largely  covered  by  the  insertional  tendon  of 
the  biceps  in  front. 

Furbringer  terms  this  muscle  the  '^  humero-antebrachialis  inferior," 
a  name  also  adopted  by  Hoffmann ;  it  being  the  brachialis  anticus  of 
Mivart  and  the  brachialis  intemus  of  RUdinger.  It  generally  inserts 
itself  into  both  bones  of  the  forearm,  but  Mivart  found  that  in 
Chamceleon  parsonii  this  muscle  inserted  itself  only  into  the  ulna. 

35.  Triceps. — ^This  thick  and  powerful  muscle  at  the  back  of  the 
arm,  here  in  our  present  subject  exhibits  four  points  of  origin,  viz. : — 
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(1)  Its  first  heady  and  distinctly  the  largest,  arises  from  the 
entire  posterior  aspect  of  the  shaft  of  the  humerus,  from  the  head 
of  the  hone  to  the  condyles.  This  part  of  the  origin  of  the  triceps 
is  comparatively  carneous. 

(2)  Another,  and  a  very  much  smaller,  carneous  head  springs 
from  a  longitudinal  line  upon  the  posterior  aspect  of  the  shaft  of  the 
humerus,  extending  from  the  tuberosity  to  a  point  a  little  above  the 
internal  condyle.  At  the  upper  part  of  the  shaft  of  the  humerus 
the  insertion^  tendon  of  the  latiwimus  dorsi  passes  between  these 
two  heads. 

(3)  A  strong,  cord-like  tendon  of  the  triceps  springs  from  the 
superior  glenoid  margin  of  the  scapula,  which  merges  into  the  fleshy 
part  of  the  muscle  after  it  passes  the  head  of  the  humerus.  We  find 
given  off  from  the  proximal  end  of  this  tendon,  a  thin,  though 
strong  tendinous  sheet,  which  passes  across  to  the  humeral  head, 
binding  down  as  it  does  so  the  insertional  extremity  of  the  teres 
minor, 

(4)  Finally,  we  find  a  long  flat  tendon  of  the  triceps  arising  from  the 
inner  surface  of-  the  coracoid  near  its  postero-inferior  angle.  This 
crosses  over  to  the  upper  part  of  the  belly  of  the  muscle,  and  merges 
into  it  at  a  point  immediately  in  front  of  the  insertion  of  the  latis^ 
simus  dorsi,  A  tendinous  connection  is  made  between  this  last- 
named  muscle  and  this  coracoid-head  of  the  triceps  at  the  point  we 
have  indicated. 

The  triceps  is  inserted  by  a  powerful  tendon  into  the  olecranon 
process  of  the  ulna,  but  no  sesamoid  develops  therein  as  was  found 
tci  be  the  case  in  Parson's  Chamaeleon  by  Mivart,  and  in  Liolepis 
belli  by  Sanders.  This  sesamoid  is  also  alluded  to  by  Hoffmann  as 
the  ''  patella  ulnaris,"  in  Bronn's  '  Thier-Reichs '  {loc.  ciL  p.  632). 

Of  the  Musculature  of  the  Jntibrachium  and  Manus. 

36.  Supinator  lottgus, — ^I'his,  one  of  the  most  important  and  con- 
spicuous muscles  of  the  forearm,  arises  semitendinous  from  the  ex- 
ternal condyle  of  the  humerus,  and  immediately  makes  insertion 
along  the  entire  ^ength  of  the  shaft  of  the  radius,  upon  its  supero- 
external  aspect.  Hoffmann  has  very  truly  remarked  in  reference  to 
thb  muscle  that  "  Man  kann  an  diesem  Muskel  gewohnlich  zwei 
luweilen  drei  oder  selbst  vier  Portionen  unterscheiden  (letzteres  bei 
Iguana,  nach  Mivart).  AUe  diese  Portionen  entspringen  von  dem 
£picondylus  s.  Condylus  exteruus  humeri  (bei  Flatydactylus  auch 
noch  von  dem  unteren  Drittel  des  Humerus,  bei  Liolepis  oberhalb 
des  Condylus).  Seine  Insertion  findet,  wie  gesagt,  an  der  ganzeu 
Lange  des  Radius  statt."  These  remarks  apply  equally  well  to 
the  supinator  in  Heloderma, 

37.  Extensor  digitorum  longus, — In  this  we  have  another  muscle 
which  is  prominently  developed  in  the  forearm  of  our  present  sub- 
ject. Arising  by  a  strong  tendon  from  the  external  condyle  it 
passes  down  the  limb  to  mer^e  into  a  thin,  flat  tendon  over  the 
wrist-joint,  beyond  which  it  tnfurcates,  a  slip  going  to  be  inserted 
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in  each  case  into  the  hase  of  the  second,  third,  and  fourth  metacarpal 
hones.  Just  heyond  its  origin  this  muscle  is  very  thick  and  fleshy,  and 
in  this  locality  fuses  to  some  little  extent  with  the  supinator  longus, 
while  at  its  insertion  a  thin  tendinous  expansion  more  or  leas  unites 
its  slips  of  division,  and  spreads  out  over  the  hack  of  the  carpus. 

38.  Extensor  carpi  radialis* — Running  parallel  with  the  extensor 
digitorum  longus,  this  muscle  likewise  arises,  tendinous,  from  the 
external  condyle  of  the  humerus,  and,  as  it  approaches  the  carpus,  it 
forms  a  slender  tendon  which  inserts  itself  into  the  os  carpi  radiate. 

This  muscle  has  not  more  than  a  quarter  the  hulk  of  the  extensor 
digitorum  longus,  with  which  it  is  quite  intimately  connected  along 
its  radial  border. 

39.  Extensor  digitorum  brevis. — Superficially,  on  the  back  of  the 
manus,  we  observe  a  divided  set  of  muscles,  which  constitute  the 
short  extensors  of  the  phalanges.  Five-parted,  but  each  slip  more 
or  less  distinct,  the  extensor  digitorum  brevis  arises  from  the  dorsal 
aspect  of  the  five  metacarpal  bones  at  their  proximal  extremities,  and 
from  the  ossicles  of  the  first  row  of  the  carpus.  These  slips  are 
fleshy  over  the  back  of  the  hand,  but  become  tendinous,  each  one 
at  the  bases  of  the  digits,  and  a  tendon  runs  along  the  back  of  each 
phalanx  to  the  base  of  the  ungual  joint,  where  it  is,  in  each  case, 
inserted. 

Proximally,  these  muscular  slips  are  imbrlkated,  while  distally 
their  tendons,  as  they  pass  over  each  phalangeal  joint  in  the  fingers, 
send  down  lateral  tendinous  slips  on  either  side,  which  attach  to  the 
sides  of  the  heads  of  the  finger-bones. 

40.  Extensor  carpi  ulnaris. — Springing  from  the  postero-extemal 
aspect  of  the  external  condyle  of  the  humerus,  in  common  with  the 

flexor  carpi  ulnaris^  by  a  strong  tendon,  this  muscle  passes  down 
the  side  of  the  forearm  ;  when  opposite  the  radial  side  of  the  wrist 
it  develops  a  stront;  tendon  which,  passing  between  the  muscles  of 
the  hand  on  that  side,  finally  inserts  itself  into  the  proximal  end 
of  the  fifth  metacarpal,  upon  its  external  surface. 

41.  Ulno-metacarpalis  poUicis. — I  propose  this  name  for  the 
present  muscle  in  lieu  of  the  "  Ulno-polUcialis  dorsalis  s.  Abductor 
poinds  longus  "  of  Fiirbringer,  or  even  the  '*  Af .  ulno-metacarpialis 
/"  of  Hoffmann.  It  is  the  Abductor  pollicis  longus  of  Stannius, 
the  Extensor  ossis  metacarpi  pollicis  of  Mivart  and  Sanders.  It 
arises  from  the  dorsal  aspect  of  the  lower  third  of  the  forearm ; 
springing  from  the  upper  surface  of  the  shaft  of  the  ulna,  it  passes 
obliquely  across  the  carpus,  to  finally  develop  a  strong  little  tendon 
which  is  inserted  into  the  proximal  end  of  the  pollex  metacarpal, 
upon  its  dorsal  side. 

42.  The  flexor  carpi  ulnaris  arises  by  two  heads— one  from 
the  posterior  surface  of  the  radial  condyle  of  the  humerus,  and  the 
other  from  the  side  of  the  proximal  extremity  of  the  ulna  and  from 
the  olecranon  process  of  that  bone.  These  are  at  first  strong  tendons, 
but  soon  become  carneous  and  forming  a  flat,  powerful  muscle  running 
down  the  outer  side  of  the  forearm,  which  again  becomes  tendinous 
at  the  wrist,  to  finally  insert  itself  into  the  pisiform  bone,  upon  the 
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ulnar  side.  To  speak  more  strictly,  this  superficial  muscle  of  the 
forearm  does  not  altogether  run  down  its  outer  side,  hut  rather 
crosses  the  limb  somewhat  obliquely,  from  the  proximo- radial  side 
to  the  ulno-distal  aspect. 

43.  Flexor  carpi  radialis, — This  rather  slender  muscle,  though  it 
deTelops  a  strong  tendon  both  at  its  origin  and  insertion,  arises  from 
the  internal  humeral  condyle,  and,  passing  down  superficially,  on 
that  side  of  the  forearm,  it  becomes  inserted  into  the  os  carpi  radiale, 
and  furthermore  sends  a  tendinous  slip  to  be  inserted  into  the 
proximal  extremity  of  the  pollex  metacarpal. 

44.  The  Pronator  radii  teres  is  a  conspicuous  muscle  of  some 
considerable  bulk,  which  arises  from  the  internal  condyle  of  the 
humerus,  by  means  of  a  strong  tendon,  and  is  inserted  into  the 
anterior  suiface  of  the  shaft  of  the  radius  for  fully  half  its  length. 
It  is  fleshy  at  its  insertion,  and  intimately  related  to  xh%  flexor  carpi 
radialis  for  its  entire  length. 

46.  Pronator  accessorius. — Mivart  found  this  interesting  muscle 
present  both  in  the  Iguana  and  in  Parson's  Chamseleon,  but  according 
to  Sanders  it  is  abseut  both  in  Liolepis  and  Platydactylue^  and 
present  in  Phrynosoma.  Hoffmann  states  that  it  is  absent  in  Gonio- 
cephaltu,  and  he  terms  the  muscle  the  M>  ulno-carpaiis.  Rudinger 
termed  it  the  Pronator  quadratus proprius ;  Mivart  gave  it  the  name 
here  adopted ;  it  is  the  Pronator  radii  brevie  of  Sanders,  and  the 
Ulno-navicularis  of  Fiirbringer.  Beloderma  suspectum  has  it  arising 
from  the  anterior  aspect  of  the  internal  condyle  of  the  humerus  by 
rather  a  slender  tendon,  whence  it  passes  directly  across  to  the  radius 
to  make  a  carneous  insertion  upon  rather  more  than  the  middle  third 
of  the  shaft  of  that  bone,  along  a  line  upon  its  inferior  aspect.  The 
tendons  of  the  bicepe  and  the  brachialis  anticue  pass  between  this 
muscle  and  the  proximal  third  of  the  shaft  of  the  radius,  to  their 
insertions. 

46.  Pronator  quadratus. — Having  removed  the  superficial  layer 
of  muscles  from  the  anterior  aspect  of  the  forearm,  we  readily  expose 
the  present  one.  It  is  seen  to  be  a  fleshy  plane  of  muscular  fibres 
which  obliquely  span  the  inter-radio-uluar  space ;  arising  from  a  line 
extending  down  the  shaft  of  the  ulna  on  its  radial  side,  these  fibres 
pass  forwards  to  the  radius  and  insert  themselves  on  the  entire  length 
of  itii  shaft,  on  the  side  opposite  the  ulna. 

Heloderma  suspectum,  then,  possesses  all  three  of  these  pronator 
muicks  in  its  forearm,  but  we  see  from  what  has  gone  before  that 
some  lizards  may  have  but  one  of  them,  others  only  two,  and  still 
others  all  three :  so,  then,  we  may  judge  that  when  the  morphology 
of  these  Vertebrates  is  better  known,  these  differences  may  come  into 
play,  as  one  good  set  of  characters,  in  their  classification. 

At  the  posteroexternal  aspect  of  the  distal  end  of  the  ulna,  at  the 
back  of  the  carpus,  there  is  found  in  Heloderma  a  concavo-convex 
bouelet  which  I  take  to  be  the  ''pisiform."  Attention  is  drawn  to 
this  ossicle  here  as  we  shall  have  to  refer  to  it  in  the  description  of 
our  next  muscle. 

•17.  Flexor  perjbrans  digitorunu — Before  rendering  my  account 
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of  this  muscle,  and  the  next  one  to  be  described,  in  Heloderma,  I 
would  say  that  I  have  found  fundamental  differences  in  both  of  them 
as  compared  with  the  corresponding  muscles  in  other  Lisards,  as 
they  are  described  for  us  by  the  various  authors  before  me,  for  a 
number  of  forms.  So  different,  indeed,  did  I  find  the  present  one, 
that  I  dissected  it  out  in  three  forearms  of  three  separate  individuals ; 
not  only  that,  but  I  was  not  satisfied  until  I  had  again  gone  over  all 
the  other  muscles  of  the  forearm,  removing  them  one  at  a  time  until 
only  the  Jlexorper/orans  digitarum  and  the  flewor per/or atus  digitorum 
remained.  The  present  muscle  was  found  to  be  the  same  in  all  of 
these  specimens.  It  arises  by  a  broad  and  common  tendon,  in  two 
well-defined  parts,  from  the  internal  condyle  of  the  humerus.  Of 
these  the  larger  and  more  massive  part  arises  on  a  line  below  the 
origin  of  the  flexor  carpi  radialis^  while  the  origin  of  the  second 
part  is  to  be  sought  beneath  the  tendon  of  origin  of  this  last-named 
muscle.  Nice  discrimination  is  required  to  properly  separate  these 
muscles  at  their  common  origin  ;  and  Sanders  found  that  in  LiolepU 
the  flexor  carpi  radialis  and  the  flexor  per/orans  digitorum  were 
inseparable  in  this  part  of  their  course. 

Returning  to  the  first  part  of  the  muscle  we  have  now  under  con- 
sideration, we  find  that  it  stretches  between  the  internal  humeral 
condvle  and  the  pisiform  bone  of  the  carpus,  its  carneous  portion 
formmg  a  muscular  mass,  of  no  inconsiderable  bulk,  at  the  middle 
of  the  flexor  aspect  of  the  forearm.  Its  insertion  covers  the  entire 
palmar  tturface  of  the  pisiform  bone,  the  insertion  of  the  tendon  of 
the  /.  carpi  ulnaris  being  found  to  its  outer  side.  At  the  middle 
of  the  forearm,  over  the  interosseous  space,  this  part  throws  off  a 
flat,  muscular  slip,  which,  becoming  tendinous  just  before  arriving  at 
the  wrist,  joins  the  tendons  of  distribution  of  the  second  part  of  the 
flexor  per/orans  digitorum,  and  with  them  passes  beneath  the  annular 
ligament  of  the  carpus. 

Now  both  of  these  parts  of  our  present  muscle  not  only  have  an 
origin  from  the  internal  condyle  of  the  humerus,  as  I  have  already 
described  above,  but  they  both  likewise  arise  from  the  entire  length 
of  the  contiguous  surface  of  the  shaft  of  the  ulna  :  this  division  of 
the  origin  b  quite  free  from  the  belly  of  the  smaller,  or  second  part 
of  the/,  perforana  digitorum^  but  it  becomes  far  more  intimate  with 
it  at  the  carpus,  at  the  point  where  the  tendon  commences  that  passes 
beneath  the  annular  ligament  to  go  to  the  fingers.  This  Ust- 
mentioned  tendon  still  remains  to  be  described.  A  large,  flat  sesamoid 
occurs  in  the  broad  and  compressed  trunk  of  this  as  it  passes  over 
the  wrist-joint.  In  the  palm  the  tendon  splits  into  five  strong  slips, 
and  these  are  distributed  in  regular  order  to  the  five  digits,  each 
one  passing  to  the  end  of  its  proper  finger  to  be  inserted  into  the 
base  of  the  ungual  phalanx,  upon  its  flexor  side.  A  triangular 
muscular  slip  of  some  considerable  size  is  given  off  from  this  tendon 
as  it  passes  over  the  wrist,  and  its  fibres  converging  they  become 
inserted  into  one  or  two  of  the  mid-carpal  bones.  Sanders  found 
a  muscular  development  similar  to  this  in  Liolepis,  The  muscular 
slip  that  goes  to  the  pollex  digit  apparently  does  not  give  off  either 
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tuxiliary  muscular  slips  or  tendons,  but  simply  passes  through  the 
semitendinous  tube  developed  for  it  hy  the  flexor  per/oratus  digitorum. 
At  the  point  of  bifurcation,  from  the  dorsal  aspect  of  the  tendon-slip 
that  goes  to  the  second  digit,  we  find  two  muscular  slips  given  off : 
the  one  on  the  ulnar  side  distallj  forms  a  slender  tendon  which  joins 
the  corresponding  tendon  of  the  flexor  perforatua  digitorum ;  the 
one  on  the  radiid  side  inserts  itself  into  the  base  of  the  proximal 
joint  of  the  corresponding  phalanx.  This  arrangement  also  obtains 
m  the  case  of  the  third  and  fourth  digits,  and  to  a  considerable 
extent  with  the  fifth  digit  also. 

48.  The  Flexor  perforatua  digitorum^  as  in  so  many  lizards,  is  a 
mnsde  confined  to  the  palm  of  the  hand.  In  the  reptile  before  us  it 
arises  by  a  common  tendon  from  the  pisiform  bone  and  to  some  extent 
from  the  annular  ligament  of  the  wrist.  From  its  point  of  origin  it 
immediately  radiates  in  the  direction  of  the  fingers,  primarily  dividing 
into  five  slips,  each  one  going  to  its  proper  digit,  and  together  forming 
a  comparatively  thick  muscular  pad  for  the  palm  of  the  hand.  Each 
and  all  of  these  slips  are  quite  distinct,  and  the  one  devoted  to  the 
poUex  is  especially  thick :  this  latter  at  its  insertion  develops  two 
small  tendon-slips  which  attach,  upon  either  side,  to  the  proximal 
end  of  the  first  phalangeal  joint  at  its  latero-palmar  aspect,  and 
between  these  passes  the  tendon  of  the  deep  flexor  which  goes  to  this 
digit,  A  firm  connective  tissue  both  extensively  and  intimately 
surrounds  the  joint  at  this  point,  and  has  to  be  dissected  away  before 
the  true  relations  of  the  parts  can  be  clearly  seen  ;  and,  further,  we 
find  that  a  tubular  canal  arises  in  this  locaHty,  stretching  longi- 
tudinally along  the  nether  aspect  of  the  phalanx,  being  attached  to 
its  sides,  and  through  it  passes  the  digit-tendon  of  this  finger  fur- 
nished by  the  deep  flexor.  In  the  case  of  the  second  finger  the 
arrangement  is  essentially  quite  different  from  what  I  have  just 
described  it  for  the  thumb ;  and  here,  too,  as  already  pointed  out 
above,  the  power  of  the  muscle  is  augmented  by  the  reception,  at 
its- ulnar  side,  of  an  auxiliary  slip  offered  on  the  part  of  the  deep 
flexor.  We  also  find  the  fibrous,  tubular  canal  present,  as  already 
described,  and  in  this  finger,  as  is  indeed  the  case  vnth  all  of  the 
remaining  phalanges,  this  tube  abruptly  terminates  at  the  middle  of 
the  joint  next  behind  the  ungual  one,  at  its  palmar  aspect,  while  an 
inner  secondary  tube  also  presents  a  terminal  aperture  opposite  the 
middle  of  the  proximal  phalanx.  Returning,  now,  to  the  difference 
in  the  arrangement  of  the  tendons  in  this  finger,  I  would  point  out 
the  following  interesting  structures :  instead  of  the  insertional  tendon- 
shp  of  iht  flexor  perforatus  digitorum  of  the  second  digit  becoming 
inserted  on  either  side  of  the  proximal  joint  at  its  base,  as  is  the  case 
in  the  pollex,  and  thus  allowing  the  deep  tendon  of  the  perforana  to 
pass  between  them,  it  spUts,  and  allows  the  same  to  pass  through 
the  perforation,  but  after  that  this  slip-tendon  of  the  perforatua  is 
inserted  as  a  single  cord  into  the  base  of  the  second  phalanx  of  the 
digit 

Here  I  will  also  invite  attention  to  some  other  structures,  which 
perhaps  more  properly  should  have  fallen  under  my  description  of 
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the /lexor  per/orant  digitorum,  but  they  are  more  forcibly  brought 
to  our  notice  at  this  point  in  our  dissections.     In  the  case  of  the 
second  digit,  which  we  still  have  under  consideration,  it  is  seen  that 
when   the  tendon   of  the  fiexor  perforans  digitorum   has  passed 
through  the  perforation  of  the  fiexor  perforatus  digitorum^  it  in 
turn  sends  off  a  very  delicate  tendon  which  is  perforated  in  its  turn 
by  the  tendon  of  the/,  perforatum  digitorum,  and  which  thereafter 
becomes  inserted  into  the  base  of  the  second  phalanx  immediately 
posterior  to  the  insertion  of  the  tendon  of  the  same.     Again,  when 
the  tendon  of  the /.  perforans  digitorum  passes  the  second  joint  of 
this  second  finger  it  sends  off  still  another  delicate  tendon,  which 
this  time  becomes  inserted  into  the  phalanx  just  referred  to,  at  a 
point  just  posterior  to  its  head.     Finally,  I  find  upon  closer  obsenra- 
tion  that  in  the  case  of  the  muscular  slips  which  are  thrown  off  on 
the  part  of  the  slip-tendons  of  the  /.  perforans  digitorum  in  the 
palm  of  the  hand,  and  which  go  to  be  inserted  into  the  bases  of  the 
proximal  phalanges  of  the  third  and  fourth  digits,  that  they  so 
divide  that  the  muscular  slip  between  the  second  and  third,  as  well 
as  between  the  third  and  fourth  metacarpals  goes  partly  to  the  base 
of  one  finger  and  partly  to  the  other,  on  either  hand,  for  insertion. 
We  will  now  consider  the  method  of  insertion  of  that  slip  of  the 
y*.  perforatum  digitorum  which  serves  the  third  digit.     This  is  very 
pecuhar.     Its  main  tendon  is  inserted  into  the  palmar  aspect  of  the 
distal  extremity  of  the  second  phalanx,  and  is  duly  perforated  near 
its  middle  by  the  proper  tendon  of  the  deep  flexor.     In  addition  to 
this  it  throws  forwards  still  another  and  a  delicate  tendon,  which  in 
turn  is  inserted  into  the  base  of  the  phalanx  just  mentioned.     This 
last  tendon  is  perforated  at  its  middle  by  the  tendon  both  of  the 
first-described  tendon  of  the  f,  perforatus,  as  well  as  by  the  tendon 
of  the/,  perforans  digitorum.     We  find  here,  also,  that  the  tendon 
of  the  deep  flexor  sends  off  a  delicate  slip  opposite  each  phalanx  of 
the  digit  under  consideration,  which,  in  every  case,  becomes  inserted 
into  the  several  phalanges  immediately  posterior   to  their  heads. 
The  arrangement  in  the  case  of  the  fourth  digit  is  essentially  the 
same  as  that  we  have  just  described  as  obtaining  in  the  third.     In 
the  fiflh  digit  it  is  also  the  same,  but  the  /.  perforatus  digitorum 
does  not  possess  the  auxiliary  perforated  tendon. 

Comparing  this  with  what  Sanders  found  in  the  correspond- 
ing parts  in  Liolepis  belli,  we  find  them  to  be  quite  different  in 
many  particulars,  as  the  reader  may  see  by  referring  to  that 
anatomist's  work  upon  the  reptile  to  which  I  allude.  On  the  other 
hand,  I  am  unable  to  compare  these  parts  with  the  corresponding 
ones  in  Iguana  tuberculata  as  they  are  offered  us  by  Professor 
Mivart,  for  the  reason  that  that  investigator  omitted  to  give  a  full 
account  of  the  details  as  to  the  manner  of  insertion  of  the  deep  and 
superficial  flexors  in  the  form  he  selected  for  their  demonstration, 
and  in  his  drawing  of  the  same  the  integuments  have  not  been 
removed  from  the  phalanges  (P.  Z.  S.  1867,  p.  785,  fig.  6). 

One  would  hardly  look  for  such  a  high  degree  of  specialization  in 
the  matter  of  these  flexors  of  the  hand  of  Helodtrma  as  the  reptile 
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b  not  called  upon  to  use  that  member,  so  far  as  the  wtiter  knows^ 
for  any  particular  operation  requiring  either  marked  flexibility  or 
suppleness;  it  simply  plods  about,  and  neither  runs  up  trees, 
grasping  the  smaller  twigs,  nor  does  it  especially  use  its  fore  feet  in 
feeding. 

Before  closing  what  I  have  to  say  about  this  muscle  I  would 
direct  attention  to  the  fact  that  Professor  Mivart,  in  his  '  Elementary 
Anatomy'  (p.  331),  has  said,  that  in  Iguana  "this  muscle  can 
hardly  be  said  to  be  inserted  by  definite  tendons  "  ;  while,  again, 
their  mode  of  insertion  in  Phrynoaoma  seems,  according  to  Sanders, 
to  be  very  simple  (P.  Z.  S.  1874,  p.  80). 

49.  The  Abductor  quinti  digiti  arises,  fleshy,  from  the  anterior 
aspect  of  the  pisiform  bone,  and,  its  fibres  contracting  to  become 
tendinous  distally,  it  inserts  itself  into  the  shaft  of  the  fifth  meta- 
carpal bone,  immediately  proximad  to  its  head  and  upon  the  palmar 
aspect. 

50.  The  Adductor  quinti  digiti  is  here  well  represented,  being  a 
delicate,  thin,  little  band  of  muscular  fibres  which  arise  from  the  inner 
side  of  the  proximal  end  of  the  pollex  metacarpal,  and,  passing 
obliquely  across  the  palm  of  the  hand,  are  inserted  into  the  proximal 
extremity,  on  the  inner  aspect,  of  the  proximal  phalanx  of  the  fifth 
digit.  This  very  dbtinct  and  interesting  muscle  I  examined  with 
the  greatest  care,  but  it  does  not  seem  to  be  recognized  by 
Hoffmann,  nor  does  it  agree  with  what  Sanders  found  in  Liolepia, 
In  Heloderma  it  is  at  once  brought  into  view  the  moment  we  cut 
across  and  turn  back  they,  per/orans  digitorum,  and  it  is  found  to 
be  wider  across  its  middle  part  than  it  is  either  at  its  origin  or  its 
insertion. 

51.  The  Adductor  quinti  digiti  proprius  is  a  thick  muscle  which 
arises  from  the  two  outer  bones  of  the  second  row  of  the  carpus,  upon 
the  ulnar  side,  and  passing  directly  forwards  and  a  Uttle  outwards, 
inserts  itself,  carneous,  along  the  entire  length  of  the  fifth  meta- 
carpal, upon  the  inner  aspect  of  its  shaft.  This  may  be  the 
Adductor  quinti  digiti  of  Sanders  as  found  by  him  in  Liolepia 
(P.  Z.  S.  1872,  p.  l68),  while  the  muscle  I  here  describe  as  the 
Adductor  quinti  digiti  may  be  his  Abductor  quarti  digiti  (Joe.  cit* 
p.  169)  ;  but  even  in  that  event  they  are  essentially  very  different, 
since  the  Abductor  quarti  digiti  of  Sanders,  as  found  by  him  in 
Liolepia,  is  inserted  into  the  ulnar  side  of  the  last  phalanx  of  the 
fourth  digit. 

52.  Abductor  metacarpi  pollicia  is  the  name  I  here  propose  for 
another  very  well-developed  muscle  in  the  palm  of  the  lizard  before 
us.  It  arises  from  the  two  outer  bones  of  the  second  row  of  the 
carpus  upon  the  radial  side,  and  from  the  dense  aponeurotic  fascia 
of  the  same  region.  Passing  forwards  and  a  little  outwards  the 
muscle  is  inserted,  carneous,  along  the  entire  length  of  the  shaft  of 
the  pollex  metacarpal,  upon  its  inner  aspect. 

53.  Lumhricalea, — ^The  auxiliary  muscular  slips  which  I  described 
above  when  speaking  of  the  flexor  perforatua  and  per/orana  digi- 
torum muscles  undoubtedly  represent  the  lumbrical  muscles  in  this 
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reptile.  There  were  found  to  be  five  of  them,  and  they  passed  from 
the  tendon-slips  of  the  /.  perforans  digitorum  in  the  palm  of  the  hand 
to  the  corresponding  tendons  of  the  /.  perforatus  digitorum  and  the 
bases  of  the  proximal  joints  of  the  digits,  as  already  pointed  out 
aboye.  Professor  Mivart  has  carefully  described  these  as  they 
occur  in  Iguana  tuberctdata  (P.  Z.  S.  1867,  p.  785). 

54.  Interossei  palmares, — There  are  three  of  these  in  the  palm 
of  the  hand  of  Heloderma;  they  are  unusually  handsomely 
developed,  somewhat  peculiar,  and  I  have  studied  them  with  great 
care,  aided  by  a  powerful  lens.  They  arise  by  three  thin,  though 
strong,  tendons,  from  two  bones  of  the  second  row  of  the  carpus. 
The  first  one  springs  from  the  outer  one  upon  the  ulnar  side  ;  the 
second  one  from  the  same  bone  as  well  as  from  the  second  in  the 
row  ;  the  third  comes  off  entirely  from  the  second  bone  of  the  row. 
The  first-mentioned  muscle  enlarges  and  becomes  cameous  as  it 
passes  forwards  and  is  inserted,  fieshy,  into  the  distal  extremity  of 
the  shaft  of  the  fourth  metacarpal  bone  upon  its  palmar  aspect  and 
just  behind  its  head.  Number  two,  or  the  middle  one  of  the 
three  of  these  interossei  palmares,  possesses  a  similar  form  to  the 
one  just  described,  and  makes  a  similar  insertion  upon  the  shaft  of 
the  third  metacarpal.  Finally,  the  one  on  the  side  of  pollex  is 
inserted  in  a  like  manner  into  the  second  metacarpal. 

I  am  thus  careful  in  presenting  these  insertions  of  the  palmar 
interosseous  muscles,  for  the  reason  that  Professor  Mivart  found 
that  in  Iguana  tuberculata  they  were  inserted  *'  one  on  each  side  of 
the  proximal  phalanx  of  each  of  the  three  middle  digits  "  (P.  Z.  S. 
1867.  p.  786).  From  their  position  here,  it  will  at  once  be  seen 
that  these  muscles  are  not  truly  *'  interossei,"  but  rather  rest  upon 
the  palmar  aspects  of  the  metacarpal  bones,  and  it  b  from  their 
position  in  the  hands  of  most  mammals  that  the  term  has  been 
derived. 

55.  Interossei  dorsales, — The  first  of  these  arises  from  the  radio- 
palmar  aspect  of  the  base  of  the  second  metacarpal,  and  passing 
obliquely  forwards  and  outwards  becomes  inserted  along  the  inner 
side  of  the  shaft  of  the  pollex  metacarpal,  and  distally  by  a  tendon 
into  the  base  of  the  proximal  phalanx  of  the  same  digit,  at  its 
internal  latero-dorsal  aspect.  We  also  note  a  thin,  but  rather 
broad,  tendon,  stretching  obliquely  between  the  two  metacarpals 
here  referred  to,  at  their  further  extremities,  the  insertion  upon  the 
second  metacarpal  being  the  higher  on  the  shaft.  The  second 
dorsal  interosseous  arises  from  the  base  of  the  third  metacarpal  at  a 
point  corresponding  to  that,  just  described,  on  the  second  meta- 
carpal as  the  origin  of  the  first  dorsal  interosseous,  and,  passing 
obliquely  across,  is  similarly  inserted  into  the  proximal  phalanx  of 
the  second  digit,  and  along  the  inner  side  of  the  shaft  of  its  meta- 
carpal bone.  Similar  interosseous  muscles  to  these  are  fouud 
between  the  digits  and  their  metacarpal  bones  of  the  third  and 
fourth,  and  the  fourth  and  fifth,  phalanges,  as  are  also  the  auxiliary 
oblique  tendons  referred  to  above;  and  thus  it  will  be  seen  that 
Heloderma  possesses  four  interossei  dorsales. 
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Of  the  Musculature  of  the  Trunk  and  Tail. 

56.  Spinalis  dorsi, — Ueloderma  suspectum  has  this  muscle  quite 
powerfullj  deTeloped,  it  being  a  firm,  longitudinal  welt  wedged  in 
between  the  neural  spines  of  the  vertebree  on  the  one  hand  and  the 
longissimus  dorsi  muscle  on  the  other,  and  extending  the  entire 
length  of  the  back.     Its  thickest  parts  are  in  the  cerrical  and  dorsal 
regions,  while  down  the  latter  half  of  the  tail  it  gradually  tapers 
away  to  a  tendinous  thread  at  the  tip.     Its  structure  is  well  seen  in 
the  mid-dorsal  region,  where  superficially  it  is  characterized  by  a  series 
of  oblique,  closely  juxtaposed,  tendons,  which,  passing  forward  from 
the  muscular  mass,  and  stretching  by  nearly  four  of  the  vertebrse, 
are  each  in  turn  inserted  into  a  neural  spine  of  one  of  the  same. 
Still  more  deeply  situate  we  find  other  tendons  somewhat  similar  to 
these  last,  which  are  inserted  into  the  interspinous  ligaments,  the 
fascia,  and  more  or  less  upon  the  sides  of  the  neurapophyses  them- 
selres.      All  these  I  take  to  be  tendons  of  insertion  of  the  spinalis 
dorsi,  and  cutting  down  more  deeply  on  the  muscle  we  find  its  origin 
to  be  a  system  of  tendons  which  arise  from  the  anterior  margins  of 
the  prezygapophyses  of  the  vertebrae  and  by  fleshy  origins  from  the 
superior  aspects  of  the  same.     Where  the  muscle  passes  over  the 
pelvis,  corresponding  attachments  are  made  to  the  sacral  vertebrae. 
Following  it  into  the  cervical  region,  we  find  the  spinalis  dorsi  still 
thick  though  more  laterally  compressed,  and  it  is  finally  inserted, 
first  by  a  tendon,  having  something  of  the  character  of  a  ligamentum 
nueh^e,  into  the  middle  of  the  posterior  border  of  the  parietal  bone, 
mesiad  to  the  complexus,  into  the  supraoccipital  which  the  latter 
overhangs,  and  also  by  stout  carneous  fasciculi  into  the  posterior 
margins  of  the  nenrapophysis,  the  postzygapophysis,  and  to  some 
slight  extent  into  the  ventral  surface  of  the  atlas  vertebra.     These 
insertions  are  not  entirely  fleshy,  but  semitendinous,  and  the  neural 
spine  of  the  atlas  is  much  aborted.     As  we  pass  from  sacrum  to 
tip  of  tail  the  spinalis  dorsi,  as  I  have   already   said,   gradually 
diminishes  in  size,  while  at  the  same  time  it  comes  to  be  more  and 
more  intimately  blended  with  the  supracaudal  upon  either  side  of  it,  as 
it  is  between  these  muscles  that  it  is  found  in  this  part  of  its  course. 
The   muscles  of  the  nuchal  region  of  Heloderma  are  very   much 
blended    together,   and    consequently   difficult    of   dissection  and 
individualization.     Hofl^mann  has  also  called  this  muscle  the  spinalis 
dorsi,    but   incorrectly  quotes  Sanders   as   having  termed   it   the 
"sphincter dorsi**  (Bronn's  •  Thier-Reichs,'  Bd.  vi.  Abth.  iii.  p.  618, 
quoting  P.  Z.  S.  1872,  p.  161). 

57.  The  Longissimus  dorsi  may  almost  be  considered  as  the 
direct  extension  forwards  of  the  supracaudal  muscles,  for  it  is  only 
at  the  leading  sacral  vertebra,  superficially,  that  we  can  detect  a 
semi-distinct,  transverse,  line  of  demarcation  that  seems  to  indicate 
the  point  where  a  blending  takes  place  among  the  caudal  muscles 
on  the  one  hand,  and  the  longissimus  dorsi  and  the  sacro^lumbalis 
on  the  other.  Along  the  dorsum  the  present  muscle  is  quite 
intimately  united,  by  an  intervening  bond  of  semidense  fasciae,  with 
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the  mesiallj  situated  spinalis  dorsi,  and  the  sacro-lumbalis  upon  its 
outer  side.  And  its  origin  seems  to  be  in  the  sacro-lumbar  reg:ion, 
where  it  arises,  for  the  most  part,  from  the  diapophyses  of  the 
vertebrae ;  but  as  it  passes  to  the  middle  of  the  back,  and  the  cerrical 
region  beyond,  its  attachment  becomes  insertional,  and  by  tendinous 
points  of  development  it  makes  fast  to  the  apices  of  the  postzyga- 
pophyses,  and  to  the  dorsal  surfaces  of  the  ribs  on  their  outer  sides. 
Ongin  and  insertion  apparently  are  more  or  less  blended  in  mid- 
dorsal  region,  but  this  muscle  is  distinctly  insertional  in  the  cervico- 
dorsal  and  cervical  regions,  while  still  more  anteriorly  the  longissimus 
dor  si  becomes  specialized  and  goes  to  form  muscles  that  will  next  be 
described. 

58.  Complexus. — ^This  is  a  most  powerful  muscle  here,  con- 
stituting as  it  does  the  antero-median  insertion  of  the  longissiwms 
dorsi  upon  the  skull.  We  may  consider  it  as  coming  off  from  more 
or  fewer  of  the  post-axial  vertebrae,  and  it  is  inserted  into  the 
posterior  border  of  the  parietal  bone,  as  well  as  into  the  hinder 
surface  of  the  cranium  below  it.  All  these  muscles  of  the  neck  are 
quite  intimately  blended,  more  especially  the  two  or  three  at  present 
under  consideration. 

59.  The  Trachelo'tnastoid  is  another  muscle  which  continues  the 
longissimus  dorsi  forwards  to  the  skull  behind,  being  situated 
external  to  the  last,  and  inserted  principally  into  the  os  ocdpitale 
extemus. 

60.  Transversalis  colli  is  the  last  of  the  three  muscular  fasciculi 
which  insert  themselves  into  the  posterior  aspect  of  the  cranium,  as 
the  forward  prolongations  of  the  longissimus  dorsi*  It  attaches 
itself  at  a  point  lower  than  any  of  them,  being  inserted  into  the 
basioccipital  near  the  rectus  anticus  major,  and  intimately  associated 
on  its  outer  side  with  the  cervicalis  ascendens.  This  muscle 
is  the  complexus  minor  of  Mivart,  as  found  by  him  in  Parson's 
Chameleon. 

61.  SacrO'lumbalis, — In  our  present  subject  this  muscle  arises 
from  the  superficial  aspect  of  the  hinder  end  of  the  ilium  of  the 
corresponding  side,  and,  passing  as  a  narrow  band  over  the  pelvic 
region,  it  commences  to  broaden  as  it  covers  the  ribs.  From  thence 
on  to  the  neck  it  has  a  width  greater  than  the  spinalis  dorsi  and  the 
longissimus  dorsi  together,  but  mesiad  it  is  not  so  thick  vertically, 
while  it  gradually  becomes  thinner  as  it  passes  outwards.  As  in  the 
case  of  the  two  muscles  just  mentioned,  the  general  direction  of  its 
fibres  is  directly  forwards,  and  its  insertion  is  found  to  be  upon  the 
dorsal  surface  of  each  rib,  for  more  or  less  their  inner  thirds.  These 
insertions  are  tendinous  and  very  firm,  while  the  ventral  surface  of 
the  muscle  itself  is  quite  intimately  blended  with  the  intercostals, 
and  more  posteriorly  with  the  quadra tus  lumborum.  On  its  inner 
side,  for  its  entire  length,  it  is  easily  dissected  from  the  longissimus 
dorsi,  the  two  muscles  being  quite  distinct,  while  anteriorly  it 
merges  into  the  cervicalis  ascendens,  a  muscle  which  constitutes  its 
proper  continuation  forwards. 

62.  Cervicalis  ascendens. — This  muscle  is  handsomely  developed 
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here.  It  arises  from  the  anterior  border  of  the  leading  cervical  rib, 
and  passing  forwards  and  slightly  inwards  it  is  inserted  into  the  side 
of  the  centrum  of  the  atlas  vertebra.  The  tendon  of  the  levator 
teapuUe  of  the  same  side  is  also  attached  there,  just  anterior  to  it. 

63.  Rectus  poatkus  mc^or, — Underlying  the  complexus,  this 
muscle  arises  from  the  neurapophyses  or  neural  spines  of  the  first 
three  or  four  cervical  vertebree,  and  passing  directly  forwards 
becomes  inserted  upon  the  posterior  aspect  of  the  cranium,  into  the 
supraoccipital  bone.  As  the  atlas  is  without  neural  spine,  in  its 
case  the  muscle  only  arises  from  the  neurapophyses. 

64.  Rectus  anticus  major. — ^This  is  a  very  distinct  and  handsomely 
developed  muscle ;  arising  from  the  ventral  aspects  of  the  first  eight 
cervical  vertebrce,  or,  more  strictly  speaking,  from  the  ventral  aspects 
of  the  centra  of  these  vertebrae,  and  also  from  the  anterior  borders  of 
the  third  to  the  fifth  cervical  ribs  inclusive,  it  passes  forward  to 
iusert  itself  into  the  basioccipital  bone  of  the  base  of  the  cranium. 
Its  points  of  origin  from  the  ribs  are  to  be  found  close  to  the 
vertebrae. 

65.  A  small  Scalenus  anticus  is  to  be  seen  arising  from  the 
lateral  aspect  of  the  second  cervical  vertebra,  and  the  next 
one  or  two  that  follow  it,  and  its  fibres  passing  backwards  and 
outwards  are  foond  to  be  inserted  into  the  leading  two  free  ribs 
of  the  neck,  while  internally  it  also  attaches  to  the  centra  of 
the  fifth  and  sixth  vertebrae.  Sanders  has  said  of  this  muscle  in 
Zdiolepis,  that  "  at  its  insertion  it  is  continuous  dorsad  with  the  sacro- 
lumbalis,  and  posteriorly  with  the  intercostales."  The  same  may  be 
said  of  it  in  tieloderma. 

6^,  The  Caudal  Muscles  \  the  Supracaudal. — Structurally  the 
tail  of  this  reptile  is  quite  a  remarkable  part  of  its  organization, 
as  the  following  description  will  go  to  show.  It  will  be  seen  that  it 
is  naturally  divided  by  four  muscular  sulci.  Of  these,  one  is  a 
supero-median  longitudinal  sulcus,  that,  as  in  the  case  of  all  the 
others,  runs  the  entire  length  of  the  tail :  there  are  two  mid-lateral 
sulci,  one  upon  either  side ;  and,  finally,  an  infero-median  longitu- 
dinal sulcus.  These  grooves  are  carried  clear  down  to  the  caudal 
vertebrae,  each  being  lightly  held  together  by  connective  tissue  in 
life,  except  the  superior  one,  in  which  feeble  tendinous  bands  stretch 
across  obliquely  from  side  to  side,  that  go  to  bind  the  supracaudals 
more  closely  together  than  any  of  the  remaining  tail-muscles. 

From  this  arrangement  it  will  be  seen  that  each  lateral  half  of  the 
tail  has  two  divisions,  a  supero-Iateral  and  an  infero-lateral  one. 
Each  of  these  is  made  up  of  certain  caudal  muscles,  which, 
beginning  muscular  at  the  body,  become  more  and  more  fibro- 
tendinous  as  they  proceed  towards  the  tip  of  the  tail.  Upon 
making  a  transverse  section  of  one  of  these  parts,  the  fact  is  revealed 
to  us  that  internally  it  is  composed  of  two  longitudinally  disposed 
compartments,  divided  by  the  muscle  dipping  down  between  them. 
Either  of  these  compartments  is  large  and  conically  tipped  at  its 
proximal  extremity,  from  whence  it  gradually  tapers  to  a  point  at  its 
distal  end.    The  eight  compartments  of  the  tail,  thus  formed,  are 
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completely  filled  with  fat,  which,  in  this  alcoholic  specimen  now 
under  my  inTCstigation,  is  of  nearly  a  pure  white  colour.  Feehle 
fibrous  divisions  divide  it  apparently  into  irregular  cells;  these 
merge  into  a  line  along  the  vertebrae,  any  pair  of  compartments 
forming  a  single  longitudinal,  fibro-tendinous  line,  which  blends 
with  the  tendinous  insertional  part  of  the  enclosing  muscle,  that 
attaches  along  from  vertebra  to  vertebra  in  the  same  locality.  I 
fail  to  call  to  my  mind  at  the  present  moment  any  other  lizard 
that  is  thus  supplied  with  a  large  store  of  adipose  tissue  in  ite  tail, 
and  it  would  almost  seem  that  it  was  to  serve  the  purpose  of  a 
storehouse  commissariat,  upon  which  the  entire  economy  of  this 
reptile  could  draw  in  times  of  need,  during  its  brief  period  of 
hibernation  in  some  regions  of  its  range,  or,  as  in  torrid  Arizona, 
when  the  food-supply  becomes  scarce  or  difficult  for  this  clumsy 
lizard  to  capture. 

The  supracaudal  muscle  is  the  direct  continuation  backwards  of 
the  spinalis  dorsi,  and  being  but  attached  to  the  neurapophyses  and 
neural  spines  of  the  tail-vertebrae,  it  is  the  smallest  muscle  of  the 
group. 

The  tendons  do  not  show  superficially  as  do  the  tendons  of  the 
spinalis  dorsi  along  the  back,  a  feature  that  disappears  as  the  two 
muscles  merge  into  each  other  just  posterior  to  the  pelvic  region. 
Indeed,  when  we  come  to  first  remove  the  integuments  entirely  from 
the  tail  of  a  large  alcoholic  specimen  of  Heloderma,  the  structure  is 
quite  devoid  of  any  striking  characters,  and  it  is  only  when  we  come 
to  use  our  scalpel  that  the  sulci  and  other  parts  are  revealed.  No 
tendons  or  divisions  are  discernible  upon  first  sight  at  all. 

67.  The  ilio'caudal  continues  backwards  to  the  end  of  the  tail 
the  longissimus  dorsi  and  sacro-lumbalis  muscles,  and  it  practically 
in  the  tail  fills  the  space  between  the  neural  spines  and  the 
diapophyses  of  the  caudal  vertebrae.  For  the  last  three  fourths  of 
its  length  this  muscle  fuses  completely  with  the  supracaudal,  and 
the  two  together  combine  to  form  one  of  the  double  compartments 
described  above,  that  are  filled  vrith  fat. 

68.  Infra-caudaL — ^This  is  the  largest  muscle  of  the  caudal 
group,  and  it  ensheaths,  on  either  side,  two  of  the  fat  compartments 
alluded  to  in  a  previous  paragraph.  It  arises  from  the  posterior 
aspect  of  the  transverse  process  of  the  last  sacral  vertebra  of  the 
same  side,  from  the  fascia  of  the  muscles  in  the  immediate  post-anal 
region,  from  the  tuberosity  of  the  ischium  by  a  long,  cord-Hke 
tendon,  and  from  the  margin  of  the  vent  itself;  it  is  inserted, 
seriatim^  into  the  diapophyses  and  the  chevron-bones  of  all  the 
caudal  vertebrae,  to  the  end  of  the  tail. 

69.  Femoro-caudaL — ^To  expose  the  next  set  of  caudal  muscles 
we  must  make  a  submedian,  longitudinal  incision  through  the 
infero-caudal  muscle  of  one  side,  following  it  upon  a  curve  extending 
down  through  the  other  tissues  to  the  tibio-femoral  interarticular 
cartilage,  then  carefully  dissect  these  muscles  out.  The  one  here  to 
be  considered  arises  from  the  dorsal  aspects  of  the  transverse  pro- 
cesses of  the  four  proximal  caudal  vertebrae  ;  it  soon  becomes  thick 
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and  fleshy,  although  laterally  compressed,  and  at  first  passing 
directly  forwards,  soon  turns  outwards,  and  becoming  tendinous  is 
inserted  into  the  trochanter  major  of  the  femur  of  the  same  side. 
Before  arriving  at  this  insertion,  the  femorthcaudal  throws  off 
another  tendon,  which,  passing  down  through  certain  other  muscles 
of  the  thigh,  is  inserted  into  the  hinder  surface  of  the  interarticular 
cartilage  between  the  tibia  and  the  femur.  Professor  Mivart  found 
this  second  tendon  of  insertion  likewise  present  in  Iguana, 

70.  The  lachio'caudal  muscle  arises  from  the  outer  aspect  of  the 
chevron-bone  of  the  eleventh  caudal  vertebra,  counting  from  the 
sacrum,  and,  ensheathed  in  the  fat  that  is  surrounded  by  the 
infero-^audal  of  the  same  side,  it  passes  directly  forwards,  as  a  sub- 
cylindrical,  muscular  cord  of  some  size;  running  close  to  the 
vertebrse,  it  becomes  bulbous  just  before  arriving  at  the  vent,  and 
dipping  down,  and  passing  forward  between  the  two  layers  of  the 
eloacal  muscle,  is  finally  inserted  into  the  tuberosity  of  the  ischium. 

71.  Cloacal  muscle. — This  arises,  almost  cameous,  from  the 
ventral  surfaces  of  the  diapophyses  of  the  fourth  and  fifth  caudal 
vertebrse,  and  passing  downwards  and  forwards  as  a  moderately  thin 
sheet  of  muscle  it  becomes  inserted  along  upon  the  upper  surface  of 
the  cloaca  from  its  posterior  lip  forwards.  As  already  stated  above, 
the  uchio-caudal  passes  between  its  layers  on  its  way  to  its  insertion. 
This  cloacal  muscle  is  situated  to  the  outer  side  of  the  femoro-caudal, 
and  internal  to  the  infra-caudal, 

72.  Tranwerius  perinei, — Superficial  to  all  the  muscles  here 
described,  and  stretching  transversely  across  the  region  just  posterior 
to  the  cloaca,  we  find  a  thin  muscular  layer  faintly  divided  into  two 
by  a  median,  longitudinal  line.  Either  lateral  half  of  this  represents 
one  of  the  present  muscles,  a  transversus  perinei.  For  the  most 
part  it  is  attached  to  the  post-cloacal  fascia  of  the  region  in  question. 

(From  this  point  onwards  we  resume  our  descriptions  of  the 
muscles  of  the  trunk.) 

73.  Rectus  abdominis. — Arising  from  the  xiphoidal  extremity  of 
the  sternum,  and  from  the  costal  rib  that  there  articulates,  either 
rectus  abdominis  passes  down  the  entire  length  of  the  body  to  the 
anterior  pelvic  region,  being  throughout  its  course  intimately 
united  with  its  fellow  of  the  opposite  side.  Posteriorly  it  becomes 
inserted  into  the  ischio-pubic  ligament  and  the  neighbouring  fascia. 

74.  Pyramidalis. — This  muscle  is  formed  by  a  strong  triangular 
flip  thrown  off  by  the  rectus  abdominis  just  above  the  insertion  of 
the  latter.  Its  fibres  converge,  and  passing  outwards  and  slightly 
backwards  they  are  inserted,  upon  either  side,  into  the  "  hamular 
process "  of  the  pubis.  Sanders  found  this  muscle  present  in 
LiolepiSy  but  he  does  not  award  it  a  separate  description  (P.  Z.  S. 
1872,  p.  161). 

75.  Obliguus  abdominis  extemus. — This  broad  and  powerful 
sheet  of  muscle  here  arises  by  an  anterior  expansion  from  the  inner 
surface  of  the  skin  overlying  the  chest ;  by  means  of  strong  digita- 
tions  from  all  of  the  dorsal  ribs,  and  from  six  or  seven  of  the 
abdominal  ribs  that  follow  them ;  and,  finally,  by  far  less  distinctly 


182  DR.  R.  W.  SHUFELDT  ON  [Apr.  l» 

defined  digitations  from  the  oater  surfaces  of  the  majoritj  of  the 
remaining  abdominal  ribs  in  a  line  along  the  external  border  of  the 
aaero-lumbalU  of  the  same  side.  For  its  entire  length,  mesiad,  the 
muscle  now  under  consideration  apparently  blends  with  the  rectus 
abdominis^  and  I  fail  to  find  any  other  insertion  for  it.  It  is  quite 
possible  that  the  part  I  describe  above  as  being  attached  to  the 
integuments  overlying  the  thorax,  may  more  properly  be  considered 
as  belonging  to  the  rectus^  as  the  fibres  therefrom  seem  to  extend 
down  the  body  ;  the  two  muscles  are  quite  closely  blended  here. 

76.  Obliqiius  abdominis  intemus. — In  Heloderma  suspectum  the 
thirty-first  to  the  thirty-third  vertebrae,  inclusive,  bear  very  short 
ribs,  and  consequently  upon  the  ventral  aspect  of  its  body  there  is  a 
region  which  is  devoid  of  special  bony  protection.  It  is  here  that 
the  present  muscle  spreads  out  and  by  its  muscular  wall  largely 
protects  what  would  otherwise  be  a  weak  point.  It  arises  by  a 
strong  tendon  from  the  anterior  border  of  the  ilium  of  the  same 
side,  and,  passing  forwards  and  inwards,  it  gradually  merges 
anteriorly  with  the  lower  part  of  the  intercostals  and  the  abdominal 
fascia  of  the  region  in  question. 

77.  Transver talis, — The  transverse  fibres  of  this  muscle  are  at 
once  made  apparent  upon  dissecting  away  the  last-described  muscle, 
and  it  is  found  also  to  be  principally  confined  to  the  lower  prepelvic 
region  of  the  abdomen.  It  comes  away  as  fascia  from  the  external 
border  of  the  quadraius  lumborum,  while,  mesially,  its  strong  fascia 
blends  with  the  fascia  of  the  transversalis  of  the  opposite  side,  and 
is  carried  up  beneath  the  rectus  to  a  point  nearly  as  high  as  the  costo- 
sternal  ribs. 

78.  Quadraius  lumborum. — ^This  muscle  is  beautifully  developed 
in  the  reptile  before  us.  It  arises  by  means  of  a  dense,  sheet-like 
fascia  from  the  anterior  rim  of  the  ilium  of  the  same  side,  and  from 
the  adjacent  border  of  the  diapophysis  of  the  first  sacral  vertebra  as 
far  in  as  its  centrum.  Soon  becoming  muscular,  its  fibres  passing 
directly  forwards  insert  themselves  inco  the  entire  length  of  the 
posterior  surface  of  the  rib  to  the  thirtieth  vertebra.  Veutrally,  it 
also  attaches  itself  to  the  dorsal  surfaces  of  the  so  nominated  "  lumbar 
ribs,*'  en  passant^  by  tendinous  anchorages. 

79.  External  intercostals. — The  internal  and  external  intercostals 
are  both  separately  and  very  strongly  developed  in  our  present  sub- 
ject. Together  they  fill  in  all  the  spaces  among  the  vertebral  ribs, 
as  well  as  between  the  sterno-costal  hsBmapophyses. 

Taken  in  mid-region,  an  external  intercostal  arises  from  the  entire 
anterior  surface  of  the  rib,  save  from  about  half  a  centimetre  of  its 
vertebral  extremity,  and  its  fibres  passing  forwards  and  upwards  they 
are  inserted  into  the  entire  posterior  surface  of  the  next  anterior  rili 
save  for  a  short  distance  above  its  free  extremity.  Between  the 
sternal  ribs  the  fibres  of  the  external  intercostals  pass  directly  for- 
wards, and,  in  each  case,  very  nearly  fill  in  the  entire  space!  We 
observe  that  from  the  sternum  backwards  through  the  pleura- 
pophysial  series  there  are  muscular  fibres  coming  away  from  the  free 
ends  of  the  ribs,  for  about  half  a  centimetre  of  their  lengths  in 
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each  case,  that  pass  downwards  and  forwards.  These  appear  to  be 
so  many  separate  origins  of  the  obliquua  abdominis  exiemus,  but 
they  do  not  properly  belong  to  the  series  of  the  intercostals.  They 
pass  across  to  become  inserted  into  the  transverse  tendinous  inter- 
sections of  the  abdominal  muscle  to  which  we  have  referred.  Where 
the  external  intercoslaU  are  covered  by  the  sacro-lumbalis,  the  two 
muscles  are  very  intimately  fused  together,  but  careful  dissection 
is  all  that  is  required  to  demonstrate  their  individual  independ- 
ence. 

80.  Internal  intercostah. — ^These  are  quite  as  well  developed  as 
the  external  ones,  and  taken  in  mid-region  they  arise  and  are  inserted 
in  the  same  manner  as  the  more  superficial  set ;  but  in  the  present 
case  the  fibres  pass  forwards  and  downwards,  thus  leading  con* 
trary-disposed  vacuities  at  the  vertebral  and  {r^t  ends  of  the  ribs. 
With  respect  to  the  intersterno-costal  spaces,  the  fibres  of  the  present 
set  of  muscles  are  directed  almost  entirely  inwards  and  but  very 
slightly  forwards. 

bl.  Retrahentes  costarum. — A  large  part  of  the  thoracic  parietes 
and,  continuous  with  it,  nearly  all  of  the  abdominal  parietes  are  amply 
lined  with  strong,  oblique  muscular  fasciculi.  The  first  series  of 
digitations  are  supplied  by  the  transversalis,  and  these  interdigitate, 
seriatim^  with  the  fasciculi  of  the  present  muscle,  and  tbus  to- 
gether they  constitute  a  thick  muscular  lining  to  the  internal  body- 
wall. 

The  retrahentes  costarum  arise,  upon  either  side,  from  the  lateral 
aspect  of  the  bodies  of  the  vertebrae  for  nearly  the  entire  length  of 
the  spine,  from  the  post-cervical  region  down  nearly  to  the  sacrum,  in 
which  latter  locality  the  quadratus  lumborum  fulfils  their  part. 
They  pass  obliquely  forwards  and  outwards,  to  become  inserted  into 
the  middle  of  the  shafts  of  the  ribs  upon  their  internal  aspects,  inter- 
digitating,  as  I  have  already  said,  with  the  fasciculi  of  the  tranaver- 
talis. 

Muscles  of  the  Hip-Girdle  and  of  the  Pelvic  Limb. 

82.  Iliacus. — A  very  interesting  and  broad  sheet  of  muscle  that 
arises  from  within  the  pelvb,  being  attached,  for  the  most  part,  to 
the  ventral  and  dorso-ventral  surface  of  the  pubis,  as  well  as  to  the 
median  fibrous  band  that  stands  as  a  raphe  between  it  and  the  fellow 
of  the  opposite  side.  It  may  extend  also  slightly  upon  the  ischium. 
The  fibres  converging  and  passing  over  the  pelvic  brim,  are  inserted 
into  the  anterior  surface  of  the  proximal  extremity  of  the  shaft 
of  the  femur  of  the  corresponding  side,  as  well  as  into  its  trochanter 
minor,  and  into  that  tendinous  band  seen  to  be  crossing  obliquely 
the  caput  femoris,  and  into  the  fascia  overlying  the  femoro-pelvic 
articulation. 

Mivart,  in  his  work  upon  the  myology  of  the  Iguana,  considered 
the  present  muscle  to  represent  i\iepsoa8  and  the  iliacus  combined, 
and  in  describing  it  divides  the  same  into  some  four  or  five  parts. 
In  Uelodemia  1  find  these  several  parts  more  or  less  distinctly  indi- 
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cated,  but  believe  with  Hoffmann  that  the  muscle  can  be  very  well 
described  in  its  entirety,  such  as  has  been  done  in  the  present 
instance. 

83.  Gracilis. — This  is  a  strong  and  rather  thick  ribbon  of  muscle 
that  passes  obliquely  down  the  antero-inferior  aspect  of  the  thigh, 
its  lower  margin  being  in  contact  with  the  sartoriut  for  its  entire 
length.  The  gracilis  arises  from  that  process,  immediately  anterior 
to  the  acetabulum,  which  is  crossed  by  the  pubo-ischiadic  suture,  its 
origin  being  tendinous.  For  the  most  part  it  is  inserted  into  the 
fascia  covering  the  tibial  side  of  the  knee-joint,  while  a  few  of 
its  fibres  join  those  of  the  sartoriuSy  the  two  muscles  being  very 
intimately  united,  here,  at  their  insertion.  Sanders  found  a 
gracilis  as  well  as  a  sartorius  muscle  in  both  Liolepis  and  Platy- 
dactylus  ;  but  Hoffmann  seems  disinchned  to  recognize  the  existence 
of  the  latter  in  Lizards  (Bronn's  '  Thier-Reichs,'  Rept.  22-24  Lief. 
1881,  p.  645).  They  are  both  undoubtedly  handsomely  developed 
here  in  Heloderma  suspectum. 

84.  Sartorius, — In  this  we  have  a  great  muscular  sheath  that 
envelops  nearly  the  entire  ventral  aspect  of  the  thigh,  and  which 
arises  from  the  hamular  process  of  the  pubis,  as  well  as  from  the 
iiio-ischiadic  ligament.  Below,  it  is  inserted  into  the  proximal  end 
of  the  tibia,  upon  its  anterior  aspect,  just  below  the  head  of  the 
bone. 

85.  Pelvo-tibialis. — There  is  a  small  muscle  in  this  region  that 
lies  immediately  beneath  the  gracilis  for  nearly  its  entire  length,  and 
which  I  will  here  describe  under  the  name  given  it  by  Sanders. 
Prior  to  that  writer,  Mivart  had  designated  it  in  the  Iguana  as  the 
"  tibial  adductor,'*  and  subsequently  Hoffmann  termed  it  the 
"  M.  pubo'ischio-tihialis  lateralis,**  Of  these  several  names  I  con- 
sider the  one  bestowed  upon  it  by  Sanders  to  be  decidedly  the 
best  one.  In  Heloderma  it  arises  by  a  single  tendinous  head  from 
the  ischium  just  in  front  of  the  acetabulum.  Passing  down  the 
antero-ventral  aspect  of  the  thigh  as  a  narrowish  ribbon  of  muscle, 
it  again  becomes  tendinous  as  it  nears  the  tibia,  enters  the  popliteal 
space,  and  is  inserted,  just  below  its  head,  upon  the  mesial  aspect 
of  the  bone  just  mentioned. 

86.  Semimembranosus, — What  I  describe  here  as  the  ilio-ischiadic 
ligament  is  a  tendinous  ligamentous  arch  which  arises  from  the  tu- 
berosity of  the  ischium,  and  passing  round  the  inside  of  the  thigh  to 
the  front  is  there  inserted  into  the  ilium.  From  this  arch  our  rather 
slender  semimembranosus  arises  and  passes  down  to  be  inserted  into 
the  outer  side  of  the  proximal  end  of  the  tibia.  1  can  find  no  origin 
for  it  upon  the  ischium  in  Heloderma, 

S7,  Semitendinosus, — This  muscle  is  handsomely  developed  in 
our  present  subject.  It  arises,  tendinous,  from  the  ilio-ischiadic 
ligament,  posterior  to  the  line  of  the  shaft  of  the  femur.  Becoming 
carneous  it  forms  a  fusiform  muscle  which  is  concaved  towards  the 
thigh  and  con  vexed  upon  its  opposite  aspect.  Opposite  the  femoral 
condyles  its  tendon  appears,  and  this  is  bifurcated,  one  branch  going 
to  the  inner  side  of  the  proximal  end  of  the  tibia  for  insertion,  the 
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other,  more  cord-like,  extends  down  the  leg,  where  it  is  in  relation 
with  the  soleus  muscle. 

88.  The  Rectus  femoris  arises  by  two  thoroughly  distinct  heads  ; 
one  of  these,  and  by  far  the  slenderer,  has  its  origin  upon  the  pelvis, 
just  in  front  of  the  acetahulum,  the  tendon  in  this  case  heing  flat  and 
of  some  length.  At  ahout  the  middle  of  the  thigh  this  head,  which 
has  now  become  muscular,  merges  with  the  larger  division  of  the 
rectus^  although  both  it  and  its  tendon  can  be  easily  traced  as  far  as 
the  patella.  The  larger  head  of  the  rectus  arises  from  the  pelvb 
immediately  over  the  acetabulum  by  a  broad  tendinous  origin. 
Soon  becoming  fleshy,  the  muscle  passes  directly  down  the  dorsal 
aspect  of  the  thigh,  and,  by  a  tendino-aponeurotic  expansion,  is  in- 
serted into  the  top  of  the  patella,  from  which  it  is  in  turn  reinserted 
into  the  outer  surface  of  the  head  of  the  tibia,  through  the  interven- 
tion of  the  liff amentum  patelliB, 

89.  Gluteus  maximus. — Although  here  a  distinct  muscle,  it  has 
pratically  the  same  origin  and  insertion  as  the  larger  of  the  two  heads 
of  the  rectus  femoris  y  with  which  it  is  almost  indistinguishably  fused. 
It  assists  in  covering  the  dorso-superficial  aspect  of  the  thigh  pos- 
terior to  the  latter,  and  in  its  action  aids  the  rectus  in  extending  the 
leg  upon  the  thigh,  as  in  all  Vertebrata  where  it  is  present.  Upon 
its  underside,  this  muscle,  in  the  lower  part  of  its  course,  exhibits 
a  strong  tendency  to  blend  with  the  vastus  extemus,  which  lies  be- 
neath it. 

90.  Pectineus, — By  transversely  dividing  at  their  middles  the 
rectus  femoris  and  the  gluteus  maximus  and  reflecting  the  mesial 
stump,  we  bring  to  view  the  more  deeply  situate  muscles  of  the  thigh, 
and  the  present  one  can  be  easily  examined.  It  is  here  found  to  be 
of  a  triangular  form,  and  arises  from  the  ilium  posterior  to  and  above 
the  acetabulum  ;  it  is  also  attached  to  the  nether  side  of  the  tendon 
of  the  gluteus  maximus^  and  more  internally  to  the  pubo-ischiadic 
ligament.  Largely  carneous  in  its  organization,  its  fibres  pass  down- 
wards and  forwards  to  the  shaft  of  the  femur,  where  they  are  inserted 
upon  a  longitudinal  hne  extending  down  the  middle  third  of  the  same 
at  its  postero-ventral  aspect. 

9 1 .  The  Biceps  femoris  is  a  perfectly  straight,  subcylindrical  muscle 
of  nearly  uniform  calibre  throughout  its  length.  Its  single  and  only 
head  arises  from  the  outer  surface  of  the  ilium,  at  its  anterior  third, 
just  behind  and  above  the  acetabulum,  but  posterior  to  the  origin  of 
the  pectineus.  It  is  inserted  on  to  the  outer  aspect  of  the  shaft  of  the 
fibula  immediately  below  the  head  of  the  bone.  At  its  origin  it  is 
fleshy,  but  it  is  inserted  by  a  comparatively  strong  tendon,  as  is 
quite  commonly  the  case  m  Lizards.  Sanders  found  this  muscle 
arising  from  the  posterior  end  of  the  ilium  in  Idolepis ;  while 
Hoffmann,  from  his  description  of  this  muscle,  seems  to  think  that 
this  is  the  only  origin  it  can  have  (Bronn's  '  Klassen,'  loc.  cit. 
pp.  644,  645). 

92.  Adductor  hrevis, — This  is  one  of  the  smallest  and  at  the  same 
time  one  of  the  most  deeply  situated  muscles  of  the  thigh.  In  some 
respects  it  seems  to  correspond  with  either  one  or  the  other  of  the 
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gluteal  muscles  ascribed  by  Mivart  to  Parson's  Chameleoa  ;  but  as 
the  comparative  anatomy  of  the  gluteals  is  still  in  a  very  unsatis- 
factory condition  in  so  far  as  their  exact  determination  is  con- 
cerned, and  as  this  is  a  short  adductor,  pure  and  simple,  I  prefer 
to  provisionally  bestow  the  above  name  upon  it.  It  both  arises  and  is 
inserted  by  tendon,  while  otherwise  it  is  a  short  flat  muscle  of 
nearly  uniform  vridth,  which  has  its  origin  upon  the  pubis,  anterior 
to  and  above  the  acetabulum,  from  whence  it  passes  directly  to  the 
anterior  margin  of  the  great  trochanter  of  the  femur,  where  it  is 
inserted. 

93.  Adductor  longus, — Here  we  have  another  one  of  the  deep 
muscles  of  the  thigh,  being  situated  on  its  antero-inferior  aspect. 
Apparently  it  arises  entirely  from  the  ilio-ischiadic  ligament,  which, 
however,  is  at  this  point  strongly  connected  to  the  ischium.  At 
first  flat  and  thin,  its  fibres  soon  converge  as  they  descend  to  their 
insertion,  which  is  found  upon  a  longitudinal  line  occupying  the 
lower  two  thirds  of  the  shaft  of  the  femur,  on  its  ventral  aspect. 
This  muscle  seems  to  correspond  very  well  with  the  *^adductor  magnus^^ 
of  Mivart,  as  that  distinguished  anatomist  describes  it  in  the  Iguana 
(P.  Z.  S.  1867,  p.  791). 

94.  Vastus  externus, — A  number  of  Lizards  have  the  vasti  muscles 
very  small,  while  here  in  Heioderma  they  are  of  considerable  size. 
The  vastus  extemus  in  the  reptile  before  us  is  barely  one  fourth  as 
large  as  the  v,  intemus.  It  arises  from  the  anterior  aspect  of  the 
shaft  of  the  femur,  covering  its  middle  third  and  a  portion  of  its  lower 
third  ;  below,  it  becomes  tendinous  and  merges  with  the  tendon  of 
the  common  extensor  of  the  leg  upon  the  thigh. 

95.  Vastus  intemus, — Comparatively,  a  great  bulky  muscle,  that 
covers  the  shaft  of  the  femur,  from  which  it  arises,  from  head  to 
condyles,  upon  its  antero-posterior  aspect.  As  in  the  case  of  the 
vastus  extemus,  its  strong  tendon  below  blends  with  the  tendon  of 
the  rectus /emoris,  while  the  two  vasti  muscles  themselves  are  prac- 
tically almost  fused  into  one. 

96.  Piriformis, — The  muscle  I  take  to  be  the  present  one  in  Heio- 
derma makes  quite  a  remarkable  departure  from  the  pyriformis  as  it 
occurs  in  other  Lizards.  Indeed,  it  might  here  almost  be  called  an 
accessory  femoro-caudal  in  some  particulars,  as  our  description  vrill 
go  to  show.  The  main  part  of  the  muscle  arises  fleshy  from  the  ven- 
tral surface  of  the  diapophysis  of  the  first  caudal  vertebra,  encroaching 
slightly  upon  the  centrum  of  the  bone.  The  fibres  converge  and  are 
directed  down  the  back  of  the  thigh.  As  they  come  to  an  apex,  this 
apex  is  joined  by  a  small  axillary  muscle  that  arises  from  the  tendinous 
arch  of  the  ilio-ischiadic  ligament.  Together  the  muscles  at  once 
unite  to  form  a  delicate  tendon,  which,  in  its  course  towards  the  head 
of  the  tibia,  is  closely  juxtaposed  to  the  tendon  of  the /emoro-caudal 
or  rather  to  its  branch  tendon.  At  the  lower  third  of  the  thigh 
this   tendon   of   the  pyriformis  and    the   branch   tendon   of  the 

femoro-caudal  fuse  into  one  cord,  which  is  inserted  into  the  tendon 
of  the  external  head  of  the  gastrocnemius  muscle  a  few  millimetres 
below  the  insertion  of  the  latter  into  the  external  condyle  of  the  femur. 
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In  sequence  with  it,  the  ahove-mentioned  larger  part  of  the  pyri- 
/ortnis  seems  to  be  the  continuation  forwards  of  the  cloacal  muacle, 
of  the  infracaudal  group  of  muscles. 

In  different  forms  of  Lizards  we  find  the  pifri/ormis  muscle  very 
differently  constituted,  and  consequently  very  different  descriptions 
of  it  extant  ;  so  when  we  come  to  consider  the  diverse  nomenclature 
that  has  been  awarded  to  it,  the  question  of  its  study  becomes  quite 
puzxling.  For  instance  the pyri/ormis  of  Sanders  is  said  by  Hoffmann 
to  be  the  femoro-candal  of  Mivart,  while  Hoffmann  himself  has 
called  it  the  M,  coccygeo-femoralis  longua  ».  Pyriformia ;  while  on 
the  other  hand  the  pyriformis  of  Mivart  is  the  coccygeus  inferior 
of  Sanders,  the  M,  coccygeo-femoralis  brevis  of  Hoffmann,  and  which 
is  the  subcaudalis  of  Stannius.  I  still  believe  that  the  myology  of 
reptiles  demands  fuller  research  at  the  hands  of  anatomists. 

97.  Coccygeus  inferior, — A  muscle  which  arises  by  a  thin  sheet  of 
tendon  from  the  haemapophyses  of  the  second,  third,  and  fourth 
caudal  vertebrae.  Forming  anteriorly  a  delicate  slip  of  muscle,  it  is 
inserted  into  the  ischium  just  posterior  to  the  acetabulum.  The 
coccygeus  inferior  lies  to  the  inner  side  of  the  femoro-caudal,  that  is, 
it  is  mesiad  to  it,  while  the  point  of  its  insertion  is  internal  to  that 
of  the  obturator  externus.  Sanders  found  this  muscle  present  in 
Liolepis,  where  it  arises  from  the  extremities  of  the  haemal  spines  of 
the  caudal  vertebrae  from  the  tenth  to  the  third. 

98.  Coccygeus  exiemus. — Arising  from  the  ventral  aspects  of  the 
diapophyses  of  the  second  and  third  caudal  vertebrae,  this  laterally 
compressed  muscle  passes  directly  downwards  and  slightly  forwards 
to  insert  itself  powerfully  into  the  ilio-ischiadic  ligament.  It  will  be 
noticed  that  this  muscle  lies  almost  in  the  same  plane  with  the 
pyriformis  in  front  and  the  cloacal  muscle  posterior  to  it,  the  three 
being  in  sequence,  their  apposed  margins  in  contact,  and  the  whole 
situated  to  the  outer  side  of  the  feinoro-caudah  Phi^ynosoma 
possesses  the  coccygeus  externus  as  is  stated  by  Sanders. 

99.  Obturator  internus  is  a  large  and  powerful  muscle  in  Helo- 
derma  mispectum^Ktmng  from  the  pubis  and  ischium  at  the  ventral 
aspect  of  the  pelvis.  These  fibres  of  origin  start  mesiad  from  the  sym- 
physial  line,  and,  converging  to  some  extent  and  becoming  slightly 
tendinous,  they  are  attached,  by  an  extensive  insertion,  upon  the 
summit  of  the  shaft  of  the  femur,  on  top  of  the  trochanter  major. 
The  muscle  as  thus  constituted  is  thick  and  covers  over  nearly  all  of 
the  ventral  aspect  of  the  pelvis  in  front  of  and  immediately  beneath 
the  acetabulum  ;  the  iliacus  covering  a  strip  along  and  beneath  the 
pubis  anteriorly. 

100.  Obturator  externus, — ^With  a  bulk  that  is  barely  one  third  of 
that  of  the  obturator  internus,  the  present  muscle  arises,  tendinous, 
from  the  tuberosity  of  the  ischium,  posterior  to  and  below  the  ace- 
tabulum. Forming  a  strong,  thick  band  it  passes  round  the  summit 
of  the  femur  to  make  insertion  by  a  powerful  tendon  at  a  point  upon 
the  proximal  end  of  the  shaft  just  below  the  caput  femoris,  upon  the 
posterior  aspect.  This  point  is  separated  from  the  insertion  of  the 
obturator  intemus  by  a  space  of  some  three  millimetres,  the  two  in 
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this  locality  being  nearly  opposite  each  other.  When  the  femur  is 
articulated  in  situ  these  insertions  of  the  obturators  look  to  the  outer 
side. 

Muscles  of  the  Leg  and  Foot. 

101.  Gastrocnemius, — Both  heads  of  this  muscle  are  here  repre- 
sented and  strongly  defined.  The  external  head  arises  by  a  long, 
cord-hke  tendon  from  the  outer  aspect  of  the  external  condyle  of 
the  femur,  and  passing  directly  down  the  back  of  the  leg,  parallel  to 
the  shaft  of  the  fibula,  it  becomes  fleshy  at  the  upper  third  of  the 
leg  and,  forming  a  flat,  thin,  and  rather  broad  muscle,  goes  to  the 
tarsus  for  its  insertion.  It  is  inserted  into  that  prominently  pro- 
jecting ossicle  of  the  distal  row  of  tarsal  bones,  nearly  in  line  with 
the  fibula. 

The  internal  head  of  the  gastrocnemius  arises  from  the  proximal 
third  of  the  outer  side  of  the  shafl  of  the  tibia,  and  passes  obliquely 
across  the  back  of  the  leg,  where  it  is  seen  to  be  a  broad,  thin,  and 
conspicuous  muscle.  It  is  inserted  into  the  mesial  edge  of  the  helly 
of  the  external  head  of  the  muscle  we  hare  under  consideration,  a 
short  distance  above  its  insertion.  At  neither  its  origin  nor  its  inser- 
tion is  the  internal  head  of  the  gastrocnemius  inclined  to  be  at  all 
tendinous.  We  find  the  round  cord  formed  by  the  fusion  of  the 
tendons  of  the  pyrifomiis  and  the  auxiliary  tendon  of  the  femoro- 
caudal  inserted  into  the  tendon  of  origin  of  the  external  head  of  the 
gastrocnemius  a  few  millimetres  below  the  point  from  whence  it 
arises.  A  very  long  and  strong  internal  lateral  ligament  of  the 
knee-joint  is  found  in  Heloderma^  and  it  can  be  examined  just  above 
the  origin  of  the  internal  head  of  the  gastrocnemius^  but  it  in  no 
way  overlaps  the  latter  as  Mivart  states  to  be  the  case  in  Parson's 
Chameleon. 

102.  A  Soleus  is  here  but  very  feebly  developed,  consisting  of 
only  a  few  fibres  and  withal  intimately  attached  to  the  inner  surface 
of  the  external  head  of  the  gastrocnemius.  It  arises  from  the  back 
of  the  tibia  at  its  proximal  end,  and  is  inserted  in  common  with  the 
tendon  of  the  gastrocnemius  into  one  of  the  ossicles  of  the  distal 
row  of  the  tarsus.  The  internal  margin  of  the  soleus  muscle  is 
re-enforced  by  a  tendon  which  is  sent  down  by  the  semitendinosus 
muscle  of  the  thigh.  / 

103.  Peroneus  secundus. — ^This  muscle  arises  from  the  antero- 
external  aspect  of  the  fibula,  from  a  point  corresponding  to  the 
insertion  of  the  biceps  to  within  a  short  distance  of  the  external 
malleolus.  Beyond  this  it  forms  a  tendon,  which,  passing  to  the 
tarsus,  becomes  inserted  into  that  bone  that  has  been  designated  by 
Sanders  as  the  *'  cuboid."  Comparatively  large  and  thick  at  its 
lower  portion,  it  here  gives  off  a  fascia  which,  spreading  over  the 
back  of  the  tarsus,  is  so  attached  that  it  forms  a  binder  to  hold  ia 
place  the  flexor  tendons  passing  beneath  it;  above,  it  is  closely 
associated  with  the  biceps,  the  tendinous  portion  of  its  origin 
being  just  anterior  to  the  tendinous  portion  of  the  insertion  of  the 
latter. 
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I  Lave  failed  to  find  a  peroneua  primus  present  in  Heloderma. 
Sanders  found  one  present  in  Phrynosoma^  and  Mivart  one  in  Iguana, 
and  I  belieye  it  is  usually  present  in  Lizards. 

104.  Extemor  Umgus  digitorum. — Occupying  a  conspicuous  and 
median  pontion  upon  the  anterior  aspect  of  the  leg,  this  muscle 
arises  hy  a  strong,  flat  tendon  which  comes  off  from  the  external 
condyle  of  the  femur,  passes  down  in  front  of  the  same,  and  below 
the  femoro-tibial  articulation  becomes  a  comparatively  flat  and 
narrow  muscle,  continuing  thus  to  the  tarsus.  In  this  latter 
locality  its  tendon  begins  to  form,  and,  when  over  the  metatarsus, 
this  latter  splits  into  two  other  delicate  tendons.  Mivart  found 
the  same  bifurcation  in  Iguana  tuberculata,  and  he  has  said  that, 
**  Of  these  two  tendons,  the  peroneal  one  curves  round  tibiad,  and 
18  inserted  into  nearly  the  middle  of  the  plantar  surface  of  the 
third  metatarsal ;  ^  the  other  one  is  similarly  implanted  into  the 
second  metatarsal.  This  agrees  precisely  with  what  we  find  in 
Heioderma, 

105.  The  tibiaiis  aniieus  is  a  muscle  of  the  intemo-lateral  aspect 
of  the  leg  in  this  reptile.  Arising  from  the  antero-lateral  surface  of 
the  shaft  of  the  tibia,  from  the  side  of  the  head  of  the  bone,  and  to 
some  extent  from  the  fascia  at  the  tibial  side  of  the  knee-joint,  the 
tibialis  aniieus  forms  a  fleshy  muscle  at  the  inner  rather  than  at  the 
anterior  aspect  of  the  leg.  At  about  the  middle  of  its  course  it  is 
quite  intimately  connected  with  the  internal  head  of  the  gastro- 
cnemius, at  the  origin  of  the  latter  from  the  tibial  shaft.  Opposite  the 
ankle  the  present  muscle  again  becomes  tendinous,  and  this,  its  tendon 
of  insertion,  passes  to  the  distal  extremity  of  the  first  metatarsal 
bone,  where,  upon  the  tibial  side  of  its  dorsal  aspect,  it  is  inserted. 

It  appears  to  be  quite  generally  the  case  among  Lizards  that  the 
tibialis  anticus  occupies  an  antero-lateral  position  upon  the  leg, 
rather  than  a  mid-anterior  one  as  it  does  in  so  many  of  the  Mam- 
malia. 

106.  Extensor  brevis  digitorum, — We  find  this  muscle  to  some 
extent  quite  complicated,  and  it  arises  by  several  independent  slips, 
which  have  diverse  origins  and  insertions.  Their  disposition  seems 
to  be  as  follows : — 

(1)  An  oblique  fasciculus  that  arises  from  the  anterior  surface 
of  the  distal  end  of  the  fibula,  and  which,  passing  forwards  and 
inwards  across  the  top  of  the  foot,  is  inserted  into  the  superior 
surface  of  the  proximal  phalanx  of  the  hallux. 

(2)  A  smaller  fasciculus  than  the  last,  also  arises  from  the  fibula 
below  it  but  more  particularly  from  the  fibulare  (of  the  co-ossified 
bones  of  the  proximal  row),  and,  passing  directly  forwards,  becomes 
inserted  upon  the  dorsal  aspect  of  the  proximal  joint  of  the  fifth 
digit- 

(3)  Fasciculus  number  three  arises  from  the  antero-superior 
surface  of  the  mid-ossicle  of  the  distal  tarsalia,  it  passes  between  the 
bifurcated  tendon  of  the  extensor  longus  digitorum,  and  arriving  at 
the  third  digit  it  makes  an  insertion  upon  the  upper  surface  of  its 
proximal  phalanx. 
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(4)  Arising  from  the  next  inner  oMifile  of  the  distal  tarsalia,  bat 
not  passing  through  the  tendinous  slips  of  the  txtensor  longw 
diffitorum,  this  has  an  insertion  similar  to  the  last,  but  here  upon 
the  second  digit. 

(5)  The  fourth  digit  is  airailarlj  supplied,  only  in  its  case  the 
fasciculus  arises  from  the  extreme  end  of  the  fibula*  and  it  has 
likewise  two  lateral  slips,  one  upon  either  side,  inserted  upon  the 
dorsal  aspect  of  its  proximal  phalanx,  and  these  arise  on  either  side 
from  the  bases  of  the  proximal  joints  of  the  third  and  fifth  digits. 
So  it  will  be  seen  that  not  only  in  this,  but  in  other  particulars,  the 
present  muscle  differs  from  the  corresponding  one  in  Iguana,  as 
described  for  us  by  Mivart  (P.  Z.  S.  1867,  p.  794). 

107.  Fbpliieus. — Heloderma  has  this  muscle  comparatively  rery 
large.  It  arises  from  the  tibial  side  of  the  fibula,  for  about  its 
proximal  fourth,  and  passing  obliquely  downwards  and  inwards  is 
inserted  into  the  shaft  of  the  tibia  for  nearly  the  entire  length  of  its 
fibular  aspect.  At  the  back  of  the  leg,  at  its  origin  and  for  some  way 
beyond,  it  is  somewhat  intimately  attached  to  ih^fieswr  longu9  digU" 
orum  that  covers  it ;  while  in  passing  to  its  insertion  it  fills  in  much 
of  the  interosseous  space  with  its  flat,  triangular  muscular  expanse. 

108.  PeronefHtiLiuL — Anteriorly,  and  belonging  to  the  deep  set, 
we  hare  this  interesting  muscle.  It  spans  the  inttr-tibio-fibular 
space  below.  Arising  from  the  lower  third  of  the  shaft  of  the  tibia, 
its  fibres  pass  across  to  become  inserted  into  the  corresponding 
extremity  of  the  shaft  of  the  fibula.  Behind,  it  is  largely  covered 
by  the  tibialis  posticus,  as  the  latter  passes  to  its  insertion. 

109.  Tibialis  posticus.-^Aa  is  commonly  the  case  among  Lizards, 
this  muscle  possesses  a  triangular  form  with  its  apex  above.  It 
arises  from  the  inner  aspect  of  the  fibular  shaft,  tibiad,  for  the 
distal  half  of  its  extent.  Its  fibres  converge  as  they  pass  downwards 
and  inwards,  and  when  near  the  tarsus  they  become  strongly  ten- 
dinous, which  tendon  is  powerfully  inserted  into  the  tibial  ossicle 
of  the  co-ossified  elements  of  the  proximal  row  of  the  ankle.  Over 
the  lower  part  of  the  tibia,  a  firm  fascia  fuses  with  the  tendon  of 
this  muscle,  which  there  spreads  out  to  cover  to  some  extent  the 
tarsal  joint,  to  which  it  gives  a  certain  strength  and  support. 

110.  Fkwor  longus  digitorvm  {perforans), — Large  and  cameous 
in  its  upper  part,  this  muscle  arises  from  the  posterior  aspect  of  the 
external  condyle  of  the  femur ;  from  the  posterior  aspect  of  the 
proximal  half  of  the  shaft  of  the  fibula;  and  from  the  tendon  of  the 
external  head  of  the  gastrocnewdus  muscle.  It  is  also  quite 
intimately  attached  to  the  underlying  popliteus  at  its  origin.  From 
these  several  points  the  JlesH)r  longus  digitorum^  as  a  muscle  of 
some  considerable  bulk,  passes  down  the  hack  of  the  leg  to 
become,  near  the  ankle,  quite  suddenly  fiat  and  then  completely 
tendinous.  It  passes  dorsad  of  the  tendinous  arch  at  the  ankle, 
and  in  the  sole  of  the  foot  splits  into  five  small  tendons,  which 
are  dbtributed,  one  to  each,  to  the  five  pedal  digits.  Each 
perforates  the  tendons  of  the  Jlsxor  brevis  digitorum,  after  whidi 
they  send  to  the  joints  of  the  toes  as  they  go  to  their  distal  inser- 
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tioDs  slender  accessory  slips,  all  of  vrbich  are  much  the  same  as  we 
found  to  be  the  case  in  the  hand,  and  which  has  been  quite  fully 
diecussed  aboTe*  We  shall  dwell  more  in  detail  upon  these  points 
when  we  come  to  describe  further  on  the  smaller  and  special  muscles 
found  in  the  sole  of  the  foot* 

111.  Flexor  acctfMortW.^^MWart  describes  a  musolej  which  is 
diTi«ble  into  two  parts,  under  this  name  in  Iguana  (P.  Z.  S. 
ISO?,  p.  797)f  but  it  is  only  its  first  part  that  in  any  way  agrees 
with  a  muscle  which  I  propose  to  call  by  this  namtf  in  Helo^ 
derma,  I  find  that  it  arises  as  a  thin,  small,  fleshy  muscle 
from  the  posterior  aspect  of  the  fibular  ogeicle  of  the  co-ossified 
bones  of  the  proximal  row  of  the  tarsus  and  to  a  limited  extent 
from  the  adjacent  surface  of  the  dbtal  end  of  the  fibula.  Soon 
forming  a  flat  tendon  it  at  once  passes  to  the  tarsal  aspect  of  the 
tendon  of  the  flewor  Umgua  diffttarum,  iTbeTe,  at  a  point  about 
opposite  the  proximal  row  of  tarsal  bones,  it  fuses  with  it,  and  thus, 
as  will  be  seen,  constitutes  a  true  accessory  muscle  to  this  deep 
flexor. 

112.  Fexar  bretU  digitorum  {perforatue). — ^This  arises,  semi- 
tendinous, from  the  densd  transverse  fascia  of  the  ventral  aspect  of 
the  ankle,  and  also  from  the  corresponding  surface  of  the  fibular 
side  of  the  fused  ossicles  of  the  proximal  row  of  the  tarsal  elements. 
Radiating,  it  divides  into  five  muscular  bundles,  which  pass  hi  proper 
order  to  the  five  toes ;  the  one  belonging  to  the  hallux  being  the 
smallest^  while  the  one  going  to  the  little  toe  is  the  largest. 

The  short  fasciculus  that  goes  to  the  hallux  is  chiefly  inserted  into 
the  proximal  end  of  the  first  phalanx  of  that  digit,  and  simply  forms 
a  tendinous  tubular  sheath  through  which  passes  the  tendon  of  the 
deep  flexor,  and  no't  a  distinct  insertional,  perforated  tendon  as  is 
the  nde  with  this  muscle  in  the  case  of  the  other  toes.  We  note 
here  that  the  tendon  of  the  deep  flexor  sends  oVS  an  accessory  slip  to 
every  joint  as  it  passes  to  the  distal  phalanx  for  insertion.  In  the 
case  of  the  little  toe  the  arrangement  is  quite  similar  to  what  we 
have  just  described  for  the  hallux,  while  the  tendon  of  the  deep  flexor 
does  not  send  off  any  accessory  slips  to  the  joints  of  this  digit. 
'With  respect  to  the  three  middle  toes,  the  arrangement  of  the  inber'> 
tional  tendons  of  the  deep  and  superficial  flexors  corresponds  with 
the  structure  of  the  same  parts  as  we  described  them  for  the  manus. 

113.  Lumbricales. — So  far  as  I  can  discover  it  is  only  the  tendons 
of  the  deep  and  superficial  flexors  going  to  the  three  middle  toes 
that  are  supplied  with  lumbrical  muscles,  and  these  are  arranged 
very  much  as  we  foimd  them  in  the  hand  of  the  reptile  we  have 
under  consideration,  having  quite  similar  origins  and  insertions. 

Id  this  connection  we  must  observe  another  muscular  slip:  it 
arises  from  the  distal  surface  of  the  fused  ossicles  of  the  proximal 
row  of  the  tarsus,  beneath  the  origin  of  the  short  flexor,  and^  passing 
forwards  and  inwards,  it  becomes  inserted  on  to  the  plantar  side  of 
the  broad  tendon  of  the  long  flexor  in  the  sole  of  the  foot,  before 
the  former  splits  up  to  be  distributed  to  the  toes. 

1 14.  Flexor  fibulo-tarsalis, — I  find  no  muscle  elsewhere  described 

14* 


192  DR.  R.  W.  8HUPELDT  ON  L^P^»  ^» 

that  exactly  corresponds  to  this.  It  occurs  upon  the  fleior  aspect 
of  the  leg,  and  arises  from  the  end  of  the  fibula,  close  to  the  origin 
of  the  ^xor  aeeessoriua,  aud  as  a  strong  little  bunch  of  fibres  it 
passes  directly  across  to  the  bone  representing  the  proximal  tanud 
row,  and  is  inserted  thereupon,  on  its  proximal  surface. 

115.  Abductor  haUucia, — A  small  muscle  that  arises,  tendinous, 
from  the  distal  surface  of  the  consolidated  bone  of  the  first  row, 
and  passing  forwards  is  inserted  into  the  proximal  phalanx  of  the 
hallux  at  its  base.  Mivart  found  this  same  muscle  present  in 
Iguana  (P.  Z.  8. 1867,  p.  797). 

116.  Flexor  minimi  digiti. — Decidedly  more  inconspicuous  than 
the  last,  this  muscle  arises  from  the  same  bone  upon  the  fibular  side 
of  the  foot,  and  passing  forwards  it  makes  a  similar  insertion  into 
the  base  of  the  proximal  phalanx  of  the  UtUe  or  outer  toe« 

117.  Adductores  digitorum. — Deep  to  all  the  plantar  muscles 
thus  far  described,  this  set  consists  of  three  flat,  cameous,  little 
strips  which  are  superficial  to  the  interossei.  They  have  a  common 
origin  from  the  bone  representing  the  first  tarsal  row,  and,  radiating 
forwards  orer  the  sole  of  the  foot  as  three  distinct  fasciculi,  they 
become  inserted  in  their  proper  order  into  the  bases  of  the  proximal 
phalanges  of  the  second,  third,  and  fourth  toes,  on  the  fibular  side 
m  each  case. 

118.  Interosiei  plantares  pedis. — Differing  from  these  musdes  in 
the  manus,  the  interossei  of  the  plantar  region  are  more  numerous 
than  those  of  the  palm,  while  those  of  the  dorsum  are  less  so.  Their 
origin  and  insertion,  however,  are  essentially  the  same.  There  seem 
to  be  five  of  these  fasciculi  present  in  the  sole  of  the  foot  of  Helo- 
derma — three  central  ones,  and  one  each  to  the  inner  side  of  the 
outer  toe  and  hallux. 

119.  Interossei  dorsales  pedis  do  not  seem  to  exceed  three  in 
number,  and  they  are  devoted  to  the  three  middle  digits.  They  are 
disposed  much  as  we  find  them  in  the  hand. 

Mivart  found  interossei  muscles  also  present  in  the  pes  of  Iguana 
tuberculata,  but  the  additional  layer  of  fasciculi  that  he  there 
describes,  I  take  to  be  my  Adductores  digitorum  (see  P.Z.  S.  1867, 
p.  797). 

I  find  no  muscles  present  in  the  pelvic  limb  of  Heloderma  sus- 
pectum  other  than  those  I  have  described  above. 

IV.  On  an  Examination  of  the  Contained  Organs  op 

THE  COSLOM. 

Cutting  open  the  body-cavity  by  a  median,  abdominal  indsion, 
we  at  once  bring  into  view  the  various  organs  that  it  harbours.  It 
will  be  seen  that  these  are  covered  by  the  reflected  layer  of  the 
peritoneum,  which  in  Heloderma  is  almost  perfectly  colourless,  and 
being  very  thin  can  hardly  be  said  to  obscure  the  viscera  from  our 
view  at  all.  This  peritoneal  layer  differs  from  that  membrane  as  we 
find  it  in  Iguana  and  Lacerta,  in  that  it  is  not  deeply  pigmented 
posteriorly  and  colourless  anteriorly,  as  may  be  inferred  from  what 
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we  haye  jiut  mid.  In  the  submedian,  longitadinal  plane  it  con- 
sdtntes  the  umbilical  ligament,  and  this  doable  fold  of  membrane 
partially  dirides  the  coelom  into  right  and  left  halves.  Of  nnnsual 
sise,  the  corpora  adtpota  here  lie  between  the  internal  muscular 
parietes  and  the  peritoneal  layers,  while  the  kidneys  are  external  to 
the  latter,  the  reproductiTe  glands  internal  to  it,  the  two  being 
separated  by  the  horizontal  portion  of  this  membrane.  Following 
the  peritoneum  to  its  attachments  we  find  it  to  be  fast  all  along  the 
apinal  column,  while  rentrally  it  is  firmly  attached  mesio-louffitu- 
dinally  to  the  muscalar  wall  of  the  ccelom*  The  parietal  Uver 
also  makes  fast  to  the  tendino-fascial  diviqionSy  here  and  there,  that 
indicate  the  lines  of  insertions  of  the  digitations  of  the  principal 
body-wall  muscles*  Other  than  this,  both  the  risceral  and  parietal 
layers  of  the  peritoneum  in  this  Lizard  are  but  loosely  attached  to 
the  parts  they  coyer,  and  may  by  gentle  traction  be  easily  detached. 
Thoracic  and  abdominal  cayities  are  partitioned  from  each  other  by 
the  usual  reflection  of  this  membrane,  whUe  below  the  liver  the 
large  anterior  abdominal  vein  is  seen  to  be  borne  in  the  ventro- 
parietal  layer.  Continued  as  the  umbilical  ligament,  it  passes 
between  the  lobes  of  the  liver  as  a  single  layer,  which  in  our  present 
subject  bears  the  ramifications  of  a  large  vein. 

Beddard  has  called  the  visceral  layer  of  the  peritoneum,  as  it 
occurs  in  certain  Lizards,  the  ''horizontal  membrane;  and  this  author, 
in  a  masterly  paper  upon  this  subject  (P.  Z.  S.  1888,  p.  99),  has  said 
that  "  In  Monitor  there  is  some  little  difference  (from  Iguana  and 
Laeeria)  ;  when  the  body-walls  are  cut  open  and  reflected,  the  ali- 
mentary viscera  are  not  exposed  as  they  are  m  Iguana.  A  loose  mem- 
brane covers  these  viscera ;  the  membrane  looks  as  if  it  were  simply 
the  lining  peritoneum  of  the  abdominal  cavity  which  had  got  separ 
rated  and  detached  from  the  abdominal  parietes ;  this  is,  however,  not 
the  case ;  an  examination  by  the  aid  of  the  microscope  showed  clearly 
that  a  layer  of  peritoneum  covers  the  abdominal  musculature,  and 
is  quite  distinct  from  the  horizontal  membrane ;  in  Varanus  griseua 
the  peritoneal  layer  was  particularly  distinct,  for  the  reason  that  it 
contained  numerous  pigmented  corpuscles.  For  the  greater  part 
this  membrane  is  free  from  the  ventral  parietes ;  anteriorly  it  is 
attached  to  the  median  ventral  line ;  dorsally  it  is  attached  along 
the  spinal  column ;  here  and  there  it  is  also  attached  to  the  lateral 

Sarietes  by  membranous  bands.  It  passes  over  the  lobes  of  the 
ver  and  the  stomach,  and  shuts  off  the  lungs  from  the  abdominal 
cavity.  The  umbilical  ligament  dividing  the  two  liver-lobes  is  pre- 
sent as  in  Iguana,  and  is  attached  to  the  dorsal  side  of  the  horizontal 
membrane.  This  horizontal  membrane  also  separates  the  kidneys 
from  the  reproductive  glands ;  the  latter  lie  internally  to  it ;  the 
kidneys  are  placed  outside  it.  The  ventral  surface  of  this  membrane 
bears  a  vein  of  some  size,  the  anterior  abdominal  vein.  The  fat- 
body,  when  present,  lies  below  the  membrane,  and  is  therefore  shut 
off  from  the  abdominal  cavity.''  In  many  forms*  and  Beddard 
g;ives  OS  a  list  of  some  of  them  (Lacerta,  UromastiXf  Cyelodus, 
Iguana,  and  others),  this  horizontal  membrane  is  for  the  greater 
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pni  absent ;  and  Urns  it  will  be  seen  that  the  Laoertilia  are  amyed 
in  two  BectioDS,  in  m  ftr  as  this  partiaUar  sUneture  asd  its  differ- 
ences are  oonoemed.  Farther  it  will  be  seen,  from  what  has  been 
set  forth  above,  that  Helodtrmm  agrees  with  FamaM  in  the  anatD* 
miod  arrangemennt  of  its  peritoneal  layers. 

Corpotm  md^oML — ^Theae,  as  I  have  already  said,  are  very  large 
in  Helodenmm ;  the  ri^t  one,  having  a  length  of  ten  oentiinetics, 
and  a  width  of  three  and  a  half  oentimetrea,  is  somewhat  longer,  but 
scarcely  wider  than  the  kft  one.  In  ontlio^  either  is  shaped 
soawthing  Uke  a  heni-ellipeoid,  the  plane  sorfiioe  fadiig  dorMui, 
while  the  convex  one  looks  downwards  and  ootwards.  Anteriorly, 
either  one  of  these  paired  fal-masaes  has  fnlly  ooeHhird  of  its  bulk 
tamed  in  opon  itself  fnm  witbont,  inwards,  and  in  such  a  manner 
that  the  plane  snrfaee  of  the  tomed-in  portion  is  opposed  to,  and  in 
contact  with,  the  pbne  sorfiMe  id  the  remainder  of  the  mass. 
Theae  fiit^MMhes  have  loonded  margins^  and  art  throQghuot  irregalariy 
lobakted,  the  loboles  being  of  varioassivs.  As  has  been  stated,  they 
are  aeparated  from  the  abdonunal  cavity  by  the  bctfiaontal  membrane 
(rf*  the  peritonevm ;  in  position  the  ri^t  one  extends  from  the 
pelvis  anteriorly  to  a  point  op  opposite  the  middle  of  the  stomach ; 
while  the  left  ooe  extends  from  the  privis  anteriorly  to  a  point 
op  opposite  the  middle  of  the  liver,  and  dorsad  to  that  organ.  The 
r^ht  rof^Mtf  miHgttmwm  aenda  down  into  the  pdvic  cavity  a  small, 
lobakted  prokmgatkm  of  its  nuM»  and  in  coQsei|oence  this  one 
extcndb  farther  posteriorly  than  does  the  left  ooe ;  anteriorly,  their 
ends  are  abont  oppoaite  each  other.  Two  somU  lobolated  com- 
miasorca  of  fat  yoke  theae  esr^arw  miipmm  together  juat  anterior  to 
the  pelvis;  if  constant,  they  might  be  known  as  the  amienoramd 
tkepoHerior  rsaiwinw  ii  o/  tke  Jmhh%Se9.  All  of  the  £a  ooosti- 
tnting  these  masaea  is  of  a  pale  straw<oloiir  thronghont,  and  the 
lobnles  are  very  distinct,  bemg  siasplj  h^  together  by  a  very 
delicate  comMctive  tiBMie,  and  by  the  vessds  tlut  ramity  ammi|C 
them,  I  foond  a  branch  of  the  anterior  abdominal  vein  that  passed 
right  and  left  coming  firom  between  their  intorlobnlar  spaces,  and  it 
joined  the  main  vein  in  the  BsediaB  line.  The  cmrparm  mtfyom  do 
not  seem  to  hare  any  very  firm  connections  with  any  of  the  stme- 
tares  in  the  abdomen,  and  it  bat  reqnnca  the  very  gentlest  of  puiliDg 
to  detach  them  and  to  lift  them  m  ioio  from  that  caviiy.  Id  a 
yoang  Btio^twrnm  1  find  these  maaaea  proportionately  considerably 
msaller  and  sitnale  very  mock  fiuther  beyond  the  pelvis ;  they  are, 
too,  well  overlapped  by  the  k>bes  of  the  brer,  and  in  the  ewe  of 
the  Wft  one  it  aeems  to"  be  onderiaid,  posteriorly,  by  the  loop  of  the 
dnodenom. 

lA*  Lner. — In  a  former  paragraph  we  gave  with  sufficient 
fnluess  the  auuuier  iu  which  the  hepatic  peritimeal  folds  Ksisted  to 
hoi  J  this  important  organ  in  its  place  in  the  body^cavity.  Anterioriy, 
the  heart  lies,  tor  it*  apical  portion,  between  its  two  principal  lob«, 
while  below  these  Utter  there  is  biooght  into  view  the  stomach,  the 
l^anervas,  and  part  of  the  intestines.  In  position  the  liver  lies 
•owewhat  to  tha  right   side  of  the  cmkm,  and  the  right  corpus 
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Strongly  impinges  npon  its  right  lobe.  Composed  of  the 
usual  hepatic  tissue,  the  liver  of  ffehderma  is,  during  lifei  of  a 
deep  brownish-red  colour,  but  this  turns  paler  after  the  organ  has 
been  placed  in  spirit,  and  it  becomes  tinged  with  n  greenish  hue. 
Yentrally,  as  a  whole,  this  gland  is  conyex  over  its  sui^ace,  it  being 
behind  more  or  less  concaved.  Primarily,  it  is  divided  into  two 
principal  lobes ;  the  right  lobe  has  a  length  of  about  7*5  centimetres 
and  a  width  of  2*5  centimetres,  while  the  left  lobe  is  something  like 
a  centimetre  less  in  both  of  these  dimensions.  Its  borders  are 
Toanded,  and  it  measures  through  its  thick  part,  which  is  near  its 
centre,  about  a  centimetre. 

Regarding  it  upon  its  ventral  aspect  (Plate  XVI.  fig.  1),  we  are  to 
obaerve  that  the  right  lobe  exhibits  near  its  posterior  apex  one  or  two 
small  fissures,  whue  a  small  teat-like  process  of  the  glandular  sub- 
stance issues  from  the  same  lobe  to  cross  towards  the  left  behind  the 
{i;all-bladder.  This  right  lobe  is  likewise  indented  in  such  a  manner 
that  the  gall-bladder  is  exposed  to  some  considerable  extent  through 
an  oblong  aperture.  Between  the  lobes,  behind,  issue  the  bile-Kluctp^ 
and  the  portal  vein  makes  its  entrance. 

Viewed  opon  its  dorsal  aspect  (Plate  XVI.  fig.  2),  the  liver  of  this 
Lizard  presents  us  with  a  number  of  mteresthig  points  for  our  exami- 
nation. Chief  among  these  is  a  small  supplementary  lobe  which  comes 
off  from  the  anterior  part  of  the  right  lobe  near  its  mesial  border. 
It  projects  fireely,  being  subcylindrical  in  form  with  rounded  apex, 
and  in  direction  it  is  oblique,  passing  up  close  to  the  outer  side  of  the 
heart.  From  this  latter  fact  I  propose  to  call  it,  in  those  specimens 
wherein  it  is  present,  the  lobulus  cardiacus.  Other  very  much  smaller 
lobuli  are  to  be  seen  npon  this  aspect  of  the  liver  in  the  specimen 
before  ns,  whether  these  are  constont  or  not,  I  cannot  at  this  writing 
say.  Several  of  these  occur  at  the  apical  extremity  of  the  right 
lobe ;  two  overlapping  ones  are  seen  at  the  hinder  part  of  the  fossa 
eystkUs  fellea.  In  this  latter  fissure  obliquely  lies  the  gall-bladder^ 
an  organ  which  we  will  describe  further  along. 

The  potts  Jiepatis,  or  the  ligature  that  binds  the  right  and  left  lobes 
of  the  liver,  in  Beloderma  is  very  extensive  and  very  thick,  extend* 
ing  as  it  does  from  the  fissure  of  the  gall-bladder  to  a  point  anteriorly 
where  the  two  lobes  meet  the  apex  of  the  heart. 

The  portal  vein  enters  the  left  lobe  of  the  liver  at  its  lower  part, 
as  a  single  trunk.  Its  branchings  take  place  after  the  vessel  passes 
into  the  hepatic  substance.  At  about  4  centimetres  behind  the 
liver  the  anterior  abdominal  vein  joins  the  portal  as  its  nndn  tri- 
butary. Beddard  figures  the  portal  vein  of  Varanus  salvator  as 
entering  the  right  lobe  of  the  liver  (P.  Z.  S.  1888,  p.  104) ;  but  this 
does  not  agree  with  a  specimen  of  Varanus  niloticus  before  me, 
wherein  the  portal  vein  distinctly  enters  the  left  lobe  of  the  liver, 
branching  just  as  it  does  so  \ 

'  I  am  indebted  to  Professor  Alexander  Aganiz  for  the  specimen  of  F.  nilo- 
ikms  to  which  I  refer,  and  to  Professor  Samuel  Ghirman  for  bis  kindness  in 
selecting  it  from  the  collections  of  the  Mttsemnr  of  Comparatiye  Zoology  of 
Harvard  College,  and  forwarding  it  to  me. 
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7%e  Gall-bladder  is  of  a  pear-ehaped  form  and  of  compara- 
tively large  size.  Its  position  has  already  been  given  above.  Its 
own  dact  (cystic)  passes  down  to  the  duodenum,  being  joined  in 
niid-Gourse  by  a  biliary  duct  coming  from  the  right  lobe  of  the  liver. 
Smaller  dncts  pass  from  it  to  enter  the  right  hepatic  lobe  just  men- 
tioned, while  upon  its  surface  several  minor  branches  seem  to  anasto- 
mose with  each  other*  In  addition  to  all  these  we  make  out  an 
hepatic  duct  proper ;  this  issues  also  from  the  right  lobe  of  the  liver, 
and  passing  down  joins  at  mid-course  the  pancreatic  duct  A 
branch  joins  also  this  hepatic  duct  with  the  gall-bladder.  It  was  a 
long  time  before  I  could  bring  myself  to  believe  that  these  several 
branching  ducts  were  not  anastomosing  vessels  borne  in  the  peri- 
toneum overlying  the  parts  under  consideration.  I  am  now, 
however,  fidrly  well  satisfied,  after  the  most  careful  examination 
that  I  eould  make,  that  the  arrangement  is  as  I  have  given  it. 

According  to  Beddard  a  somewhat  similar  condition  of  affairs  is 
to  be  found  in  Farmms  mOvaior  (P.  Z.  S.  1888,  p.  105,  fig.  A). 
The  structure  is  one  that  requires  and  will  repay  more  extended  and 
careful  research,  and  to  this  end  I  should  Tery  much  like  to  examine 
lam  Uving  specimens  of  Helodenma^  and  if  possible  compare  them 
with  more  specimens  of  Fmrmams  Muhator. 

The  P«iicr«at.»-This  organ  is  of  propcnrtionately  good  size  in  the 
reptile  before  us,  and  it  is  to  be  sought,  as  usual,  in  the  loop  of  the 
duodenum.  Fron  its  ventral  aspect  there  arises  an  dongated 
papilla,  and  it  is  at  the  cxtremi^  of  this  that  there  enters  the 
single  hepatic  duct  formed  by  the  two  smaller  ones  which  emerge 
Ikon  the  sakm  in  the  right  lobe  of  the  liver ;  while  Xomer  down  one 
of  these  latter  appears  to  send  a  branch  to  the  duodenum.  For  its 
mddle  third,  one  of  these  ducts  exhibits  a  peculiar  reddish  enlarge- 
Me«it»  of  no  great  siae ;  I  am  at  a  loss  to  know  whether  this  be 
noraial  or  not.  This  enlargement  is  strong  along  on  the  duct  for  a 
dstanoe  of  a  oentiaietre  or  sore,  and  has  the  appearance  of  a  very 
narrow  ekxttatcd  gland  tkroogh  wkidi  the  docC  most  pass  before 
arriving  at  Uie  pnncientic  giawL  From  the  apex  of  the  pancreas 
the  MMMmon  dnct«  hcte  vefj  short,  enters  the  gut. 

IVc«liar  as  tkis  arTancesncflt  of  the  cystic,  hepatic,  pancreatic,  and 
^MunxMi  dncts  in  Bri^kwrnm  is»  it  is  not  without  parallel  among 
V1^rirhra^Ms  for  the  anan^rcneiit  is  sniukted  in  the  Frog,  where,  too, 
a  $T:$tiMft  of  bcnnehiiM:  bepanc  ducts  coiing  from  the  liver  unite  to 
Rwi  a  su^  dnct  that  pnssn  into  the  whstanffe  of  the  pancreas, 
wK<'fr  k  evxreinal.T  nait«s  wkh  the  conunon  hile-dnct  on  its  way  to 

the  d»vvk^<U3t\ 

In  Ur\^\'Y'mm  th*  Wyatic  veins  emerge  froaa  the  fiver  at  its 
au;rtx>r  )Mm  ani  3in«  en^r  the  postoarsl  vein,  as  the  latter  passes 
tv^r««r\i$  t«>  ti>e  i^i  ^ie  of  liie  henic 

*  V^^f  »  ^vx*  ^-ft^-*^  y  i^y^w  4trorr...rft$  a  ti*'  F?vc-  •»  Wkdenheiiii'a 
V»^  '<^  ^  v>"  v^.*  Afc^  *^'  *•?!*:  >c-  JU-'^ifcrd  Owen  hm  to  «t  apon  this 
|Vv  ♦fs^  4H  -  ^ 
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While  in  New  Mexico,  several  years  ago,  I  collected  a  large  series 
of  Pkrynosoma  douplassii,  and  I  have  an  alcoholic  specimen  of  one 
of  these  before  me  at  the  present  time.  Upon  opening  it  1  find 
that  the  greater  part  of  its  peritoneum,  posteriorly,  is  deeply  pig- 
mented (almost  or  quite  black),  while  it  lacks  the  horizontal 
membrane  dividing  the  coelom,  and  so  agrees  with  the  Iffuana- 
Lacerta  group  as  pointed  out  by  Beddard  ^ 

The  liver  of  this  Pkrynosoma  is  very  thin  and  broad,  spreading 
out  nearly  across  the  abdominal  cavity.  Its  left  lobe  is  considerably 
the  larger  and  the  thinner ;  it  extends  well  behind  and  laterally 
covering,  for  the  most  part,  the  neighbouring  viscera.  I  find  its 
gall-bladder  subspherical  in  form,  with  very  thin  coats,  while  in  the 
arrangement  of  its  duct  (for  there  is  but  one  of  them)  and  the 
hepatic  duct  it  agrees  with  what  T.  J.  Parker  found  in  Lacerta 
riridis — that  is,  a ''  common  bile-duct,  running  parallel  to  the  portal 
vein  and  opening  posteriorly  into  the  duodenum :  at  its  anterior  end 
it  is  formed  by  the  union  of  the  cystic  duct  and  the  hepatic  duct 
from  the  liver  itself"  ^ 

Judging,  then,  from  Professor  W.  N.  Parker's  figure  of  the  Frog, 
we  may  have  (1)  several  ducts  leading  from  the  lobes  of  the  liver, 
and  combining  in  a  single  duct  that  goes  to  the  gall-bladder ;  (2)  a 
duct  from  the  gall-bladder  to  the  pancreas ;  (3)  a  duct  from  the 
liver  to  the  pancreas ;  (4)  the  proper  hepatic  ducts  combining  to 
form  one  that  enters  the  pancreas  and  in  it  join  a  duct  traversing  that 
gland  ;  (5)  a  common  biliary-pancreatic  duct  passing  from  the  end 
of  the  pancreas  to  the  duodenum. 

Judging  from  Beddard's  description  of  Faranus  salvator,  we  may 
have  in  that  liiard: — (1)  at  least  three  ducts  leading  from  the  liver 
to  the  gall-bladder ;  (2)  at  least  two  proper  hepatic  ducts  that  unite 
before  joining  the  common  duct ;  (3)  a  cysto-hepatic  duct  that  joins 
the  cystic  duct — a  final  union,  posteriorly,  with  a  single  cystic  duct 
and  an  hepatic  duct  to  form  the  common  duct ;  (4)  an  interlacement 
of  cystic  ducts  upon  the  surface  of  the  gall-bladder.  The  relations 
with  the  pancreas  are  not  given  by  the  writer  quoted. 

Judging  from  T.  J.  Parker's  description  of  Lacerta  viridU,  we 
may  have  simply  the  cystic  duct  uniting  with  the  hepatic  duct 
to  form  the  ductus  communis  choledochus  which  opens  into  the 
duodenum. 

Judging  from  what  we  find  in  Heloderma,  we  may  have : — ( 1 )  a  cys- 
tic duct  uniting  with  an  hepatic  duct  to  form  a  single  duct  that  opens 
into  the  duodenum  ;  (2)  proper  hepatic  ducts  that  pass  to  the  pan- 
creas, usually  two  that  unite  in  a  single  one  before  coming  to  that 
gland;  (3)  a  common  duct  from  the  pancreas  to  the  duodenum: 

^  Proe.  Zool.  8oc.  1888,  p.  100.  I  am  inclined  to  think  that  this  character 
is  going  to  prove  to  be  of  no  little  value  in  the  study  of  the  structure  of  Lisards 
in  future  renearchet. 

»  Parker,  T.  J.,  *  A  Course  of  Instruction  in  Zootomy  (Vertebrates)/  1884, 
p.  165.  Aooordins  to  Owen,  "In  the  Iguana  there  is  a  distinct  hepatic  duct 
which  enters  the  duodenum  about  an  inch  from  the  pylorus,  a  cyst-hepatic  duct 
wbich  enters  the  side  of  the  gall-bladder,  and  cystic  ducts  which  leave  the 
globow  bladder  abruptly  '*  ijoc.  cU.  p.  451). 
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(4)  a  few  interlacing  ducts,  joined  by  one  or  two  (f)  hepatic  ducts 
occurring  on  tbe  stj^ace  of  the  gall-bladder  or  just  near  it. 

In  figure  2,  of  Plate  XVL,  I  present  a  drawing  of  the  lirer  (and 
other  parts  associated)  of  Heloderma,  and  althongh  in  that  drawing 
tbe  parts  are  of  their  normal  sizes  and  lengths  they  are  polled  rather 
downwards  and  forwards  in  order  to  show  them  off  better. 

The  Spleen. — This  peculiar  organ  is  of  a  bright  red  colour  in  the 
liying  Heloderma^  and,  as  in  so  many  Lizards,  is  freely  swung  in  the 
fold  of  the  peritoneum  known  as  tbe  mesogaster.  In  form  it  is  sub- 
OToid,  being  roanded  at  one  end  and  rather  pointed  at  the  other,  and 
lies  about  a  centimetre  from  the  concare  curvature  of  the  stomach. 
It  measures  in  length,  in  a  large  specimen  of  the  Heloderma,  1*4 
centimetre,  and  has  a  width  of  about  8  millimetres.  A  large 
Tein  leads  from  it  which  joins  the  portal  vein,  while  it  is  supplied 
with  arterial  blood  by  the  splenic  artery,  which  is  a  branch  or  the 
dorsal  aortic  artery.  In  its  position  it  lies  upon  a  crossing  of  a 
number  of  the  vessels  borne  by  the  mesogaster,  but  in  so  far  as  I 
can  see  they  seem  to  have  no  other  special  connection  with  this 
organ. 

Very  little  seems  to  have  been  written  abont  the  spleen  in  Lizards. 
Dr.  Giinther  has  said  that  the  **  spleen  and  pancreas  are  very  elon- 
gate and  narrow  **  in  Hatteria '.  As  referring  to  Reptiles,  the  word 
*•  spleen "  does  not  even  occur  in  the  General  Index  (vol.  iii.)  of 
Sir  Richard  Owen's  *  Anatomy  of  Vertebrata,'  and  I  fail  to  find  any- 
thing definite  about  that  organ  in  the  Re^itilia  in  the  same  work. 
In  Bana  the  spleen  is  placed  near  the  anterior  commencement  of 
the  rectum.  Turner,  who  is  pleased  to  notice  the  great  value  of  work 
done  in  ''  comparative  anatomy,"  has  not  a  word  to  say  npon  the  com- 
parative morphology  of  the  spleen  in  his  article  upon  the  general  sub- 
ject of  Anatomy,  and  in  that  article  confines  what  be  has  to  say  upon 
the  organ  under  consideration  to  a  few  words  having  reference  to  the 
anatomy  of  the  spleen  in  a  single  type  representing  but  a  single  family 
of  the  Vertebrata  (Homo) '.  It  is  hardly  to  be  expected  that  we 
shall  ever  possess  a  very  complete  knowledge  of  the  physiology  of 
this  organ  so  long  as  we  remain  so  ignorant  of  its  comparative  mor- 
phology. In  this  Lizard  it  has  simply  the  appearance  of  a  large, 
isolated  lymphatic  gland,  and  the  remark  of  Huxley  that  *'The 
spleen  is  substantially  a  lymphatic  gland,"  may  still  bespeak  the 
summation  of  our  knowledge  upon  that  point '. 

The  Alimentary  Canal. — In  describing  this  we  shall  for  the  present 
pass  by  the  tongue  and  certain  other  structures  that  pertain  to  the 
mouth -parts,  and  present  what  we  have  to  say  about  them  farther 
along. 

The  (Esophagus  consists  of  a  straight  tube  extending  from  the 
buccal  cavity  to  a  point  opposite  the  apex  of  the  heart.     In  its  pha- 

^  Giinther,  "  Contributions  to  tiie  Anatomy  of  Hatteria  (Rhy  ckocephaUu, 
Owen),**  Phil.  Trans,  pt.  ii.  1867,  p.  28. 

*  Turner,  William,  Article  ''Anatomy":  Enoydopfedia  Britanniea,  9th 
edition,  toI.  i.  (see  pp.  819  and  907). 

»  Huxley,  T.  H.,  *  The  Anatomy  of  Vertebrated  Animals,'  p.  91. 
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ryngeml  portion  it  ie  eapadoua,  bat  it  gradaally  narrows  as  it  proceeds 
Mokwardsy  bo  that  it  becomes  of  very  much  diminished  calibre 
before  arriving  at  the  cardiac  extremity  j  of  the  stomach,  where  its 
coats  are  markedly  strong  and  thick.  All  the  internal  raembranal 
lining  of  the  month,  the  pharynx,  and  the  oesophageal  tube,  down  as 
far  as  a  point  opposite  the  base  of  the  heart,  is  normally,  in  the  living 
Hmlodermoj  of  a  deep  black  colour,  due  to  an  abundant  deposit  of 
pigment  in  the  mucous  coat  lining  the  parts  in  question.  Below 
this,  however,  such  colouring  entirely  disappears,  and  the  internal 
eoat  again  assumes  its  more  natural  tints.  Strong,  longitudinal  rngse 
already  make  their  appearance  here  in  the  posterior  fourth  of  Uie 
ceaophagns,  and  these  are  continued  on  into  the  stomach ;  we  also 
obaerve  that  both  the  circular  and  longitudinal  muscular  fibres  of 
thia  division  of  the  alimentary  tract  are  well-<ieveloped  as  we  come  to 
examine  its  posterior  portion. 

The  Stomaek^  in  a  full-grown  lizard  of  this  species,  measures 
for  its  greatest  length  about  9'2  centimetres  and  at  its  greatest 
width  about  2'5  centimetres ;  this  last  measurement  is  taken 
at  the  junction  of  the  middle  and  the  pyloric  thirds.  The  anterior 
or  the  somewhat  shorter  border  of  the  organ  exhibits  one  general 
concave  curvature  that  may  be  dirided  into  two  lesser  and  similar 
ones ;  the  posterior  and  at  the  same  time  the  longer  border  exhibits 
one  general  convex  curvature  for  its  length.  Muscular  fibres  can 
plainly  be  made  out  upon  its  external  surface  mnning  in  the  longitn- 
diual  direction  adown  its  cardiac  moiety,  they  being  continuous  with 
those  of  the  oesophagus. 

At  the  cardiac  end  of  this  gastric  pouch  the  cesophageal  tube 
gradually  widens  as  it  merges  into  it,  and  in  reality  no  proper  line 
can  be  drawn  to  define  any  exact  cardiac  orifice  ;  but  this  does  not 
strictly  apply  to  the  pyloric  extremity,  for  there  we  can  very  well 
define  the  Une  of  union  between  gut  and  stomach.  Upon  opening 
the  latter,  we  have  presented  us  for  our  examination  the  abundant 
k>Dgitudinal  rogae  of  the  cardiac  half  of  the  sac,  while  these  are 
generally  reduced  to  two  for  the  mucous  lining  of  the  pyloric 
moiety,  and  from  these  two  well-defined  ridges  strong  transverse 
mgfle  branch  off.  These  are  continued  to  the  ''  pyloric  valve,"  an 
annular  muco-muscular  ridge  which  constricts  the  orifice  of  this  end 
of  the  stomach  where  it  joina  the  small  intestine.  A  lens  of  moderate 
power  will  discover  to  us  the  gastric  alveoli,  but  they  are  not  con- 
spicuous, and  it  would  require  a  good  microscope  to  make  out  such 
structures  as  gastric  follicles  and  peptic  glands  if  they  exist  in  the 
internal  mucous  coat  of  this  lizard,  as  they  no  doubt  do. 

The  entire  intestine,  in  this  same  specimen,  measured  from  the 
stoooaeh  to  the  border  of  the  anus,  has  a  length  of  40  centimetres, 
and  it  presents  the  usual  Lacertilian  characters^.     The  duodenal  por- 

^  In  the  ■pecimen  under  examination  a  complete  inTagination  of  the  Bmall 
intettine  existed,  whiob,  howerer,  did  not  in  any  way  involye  the  duodenum, 
although  it  waa  vei^  extensive  helow  that  point.  The  gut  waa  but  slightly 
thickened  from  the  inHammatory  procees,  and  by  gentle  traction  the  inslipped 
or  upper  portion  was  easily  pulled  out,  and  this  I  did,  wondering  all  the  time 
whether  such  an  accident  often  took  place  in  lizards. 
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tion  conres  round  the  pancreas,  and  in  it  the  coats  of  the  tube 
appear  to  be  thinner  than  in  any  other  part  of  the  tract  Both  the 
stomach  and  the  duodenum  are  connected  to  the  spinal  column  by 
a  broad  fold  of  the  peritoneum ;  in  the  case  of  the  first  it  is  known 
as  the  '*  mesogaster,"  and  in  the  second  as  the  ''  mesentery."  These 
folds  are  absent  in  Man. 

In  all  of  the  specimens  I  hare  examined,  the  '*  ileo-csdcal  Talve  *' 
is  notably  rudimentary  in  character,  and  indeed  in  this  form  the 
termination  of  the  small  intestine  hardly  seems  to  enter  into  that 
part  of  the  tract,  here  spoken  of  as  the  rectal  pouch,  but  which  in 
part  must  also,  for  its  anterior  division  at  least,  represent  the  colon. 
In  Beloderma,  too,  the  blind  pouch  that  represents  the  eaeum 
b  so  shallow  that  it  would  hardly  attract  our  especial  attention  were 
it  not  for  the  fact  that  it  forms  quite  a  conspicuous  feature  in  a 
number  of  other  species. 

So  far  as  the  general  calibre  of  the  intestine  is  concerned,  we  are 
to  note  that  this  is  the  greatest  along  the  duodenal  division,  and  from 
this  onwards  to  the  point  where  it  joins  the  rectal  enlargement  the 
alimentary  tube  gradually  diminishes  in  its  calibre,  being  very  notice- 
ably smaller  for  the  last  fourth  of  its  length.  It  enlarges  again 
slightly  just  before  it  terminates.  Without  giving  it  a  special 
microscopical  examination,  the  intestine  seems  to  be  composed  of  the 
usual  coats,  and  upon  cutting  into  it  it  struck  me  that  the  intestinal 
villi  were  comparatiyely  very  large,  especially  along  its  middle 
portion. 

My  big  specimen  of  this  lizard  had  a  rectal  sac  some  9  cms.  in 
length,  and  of  a  form  that  quite  well  agrees  with  that  of  a  Lacerta 
viridis,  as  figured  for  us  by  Professor  T.  J.  Parker  in  his  *  Zootomy,' 
on  page  1 60  of  that  work  (r) .  The  mesenteric  fold  of  the  peritoneum 
is  continued  backwards  upon  the  rectum,  and  in  this  region  it 
is  spoken  of  as  the  mesorectum.  From  this  it  will  be  seen  that 
the  entire  gastro-intestinal  tract  is  supported,  from  one  end  to  the 
other,  by  a  continuous  fold  of  the  peritoneum,  which  latter  attaches 
itself  to  the  spinal  column,  along  in  the  median  line. 

The  blind  pouch  or  e<BCum  of  the  rectum  is  here  very  small  and 
scarcely  definable.  For  instance,  it  is  nothins  like  as  prominent  as 
Owen  figures  it  for  Draco  tfolane  {loe.  cit.  vol.  i.  p.  445,  fig.  303,  A). 

The  Urogenital  System. — Unfortunately  all  the  specimens  oiHelo' 
derma  at  present  to  hand  are  females :  consequently  it  does  not 
lie  within  my  power  in  this  memoir  to  record  anything  relative  to 
either  the  urinary  system  or  the  generative  aparatus  in  the  male. 

In  the  urogenital  system  of  the  large  specimen  of  this  lizard  men- 
tioned above  the  following  facts  are  presented  for  our  consideration. 

An  elongated,  large,  pear-shaped  urinary  bladder  with  thin  walls 
is  to  be  observed.  This  has  a  length  of  6  centimetres,  measuring 
2*5  at  its  widest  part,  and  is  supported  by  the  usual  tissues,  and 
opens  in  the  usual  manner  into  the  ventral  wall  of  the  cloaca. 
Parker  (T.  J.)  found  this  viscus  **  bilobed  "  in  Lacerta  viridis,  but 
I  find  no  such  condition  in  our  present  subject,  its  anterior  fundus 
being  uniformly  rounded. 
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Iq  my  larger  speciinen  the  ovaries  are  very  much  atrophied,  while 
the  OTiducts  have  very  much  more  the  form  of  those  in  Lacerta 
viridu,  as  drawn  for  us  hy  Parker  in  his  *  Zootomy/  than  they 
baTe  in  Z.  muralia  aa  seen  hy  Parker  (W.  N.),  and  figured  in  his 
translation  of  Wiedersheim's  *  Comparative  Anatomy  of  Vertebrates ' 
(p.  318).  In  other  words,  their  anterior  ends  are  rather  split -leaf 
like  than  elongo-folded  tubule-like.  A  comparison  of  the  two 
figures  in  question  will  make  my  meaning  clear. 

The  kidney  is  large  and  sevend-lobed  rather  than  two-lobed  as  it  is 
in  Lacerta  vuidU^  and  its  posterior  slender  part  equals  in  length  the 
anterior  or  enlarged  part.  The  ureters  open  in  the  usual  way  iu  the 
cloaca.  In  Heloderma  the  kidneys  are  of  about  an  equal  size,  and 
each  one  extends  about  as  far  forwards  as  the  other.  Standing 
between  the  anterior  aperture  of  the  oviduct  and  the  atrophied  orary 
in  my  larger  specimen,  I  make  out  a  parovarium^  which  is  thin  and 
subcircular  and  abont  as  large  as  my  index-finger-nail.  Leading 
backvrards  from  it,  I  can  with  ease  trace  the  rudimentary  duct  g/ 
Gartner,  Upon  either  side,  at  the  sites  of  the  penes  in  the  male, 
I  find  present  a  papilla  which  possibly  represents  a  clitoris  in  this 
lizard. 

y.  Notes  upon  the  Thoracic  Organs. 

Upon  opening  the  cavity  of  the  chest  we  find  a  very  firm  pleuritic 
membrane,  continuous  with  the  serous  membrane  covering  the  liver, 
spreading  across  the  heart  from  lung  to  lung  and  enveloping  those 
oi^ns,  as  well  as  enclosing  the  structures  about  the  heart's  base. 
Dividing  this  down  the  median  line  we  observe  that  the  last-named 
organ  is  likewise  contained  in  its  own  serous  sac,  the  pericardium^ 
while  our  dissections  further  show  that  the  outer  membrane  closely 
ensheaths  the  lobulus  cardiacus  of  the  liver  and  the  thyroid  gland  at 
the  ventro-posterior  end  of  the  trachea  (see  figure  3  of  Plate  XVI., 
/^.,  t.g.\ 

Opening  next  the  pericardium  the  heart  is  brought  fully  into  view, 
with  its  ventricle  and  two  large  auricles. 

The  Thyroid  Gland. — This  structure  is  quite  large  in  our  present 
subject  (fig.  3,  t,g,\  and  occupies  a  very  difierent  position  from  ttie 
thyroid  in  such  a  reptile  as  Lacerta  viridis.  In  Heloderma  I  find 
it  at  the  root  of  the  trachea  overlying  the  great  vessels  at  the  base  of 
the  heart.  This  is  more  in  accord  with  what  we  find  in  Birds, 
where  in  some  forms  of  them  it  lies  upon  the  origin  of  the  carotid 
artery ;  there  is,  however,  a  gland  upon  either  side  at  the  base  of 
the  thyroid  in  a  young  Stork '. 

As  m  the  Crocodiles,  the  thyroid  of  Heloderma  is  bilobed  ;  the 
transYcrse,  basic  portion  lies  across  the  trachea  next  the  base  of  the 
heart,  and  connects  the  two  lobes.  These  are  subcjlindrical  in  form, 
with  pointed  apices,  each  passing  forwards  by  the  windpipe,  on  either 
side. 

^  See  Wiedersbeim's  '  Comparative  Anatomy  of  Yertebratee/  EngL  ed.  \3j 
W.  N.  Parker,  p.  227.  fig.  186  (tr,). 
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The  Heart  and  Great  Vessels. — Sach  examination  as  I  gave  this 
organ,  and  the  Teasels  leading  to  and  from  it,  revealed  to  me  nothing 
that  might  be  considered  especially  remarkable.  Upon  ocrmparing 
the  entrance  and  emergence  of  the  principal  veins  and  arteries  as  they 
take  place  from  the  cardiac  cavities  in  the  lizard  before  us,  I  find 
that  the  arrangement  agrees  rather  with  Lacerta  than  it  does  with 
Varanus.  In  making  this  assertion  I  am  obliged  to  rely  largely 
upon  the  two  figures  given  in  the  ^  Comparative  Anatomy  of  Verte- 
brates *  (p.  285,  fig.  229,  A  &  B),  where  the  arrangement  of  the 
vessels  is  seen  to  be  very  different  in  these  two  types  of  Lizards. 

"With  respect  to  the  heart,  the  walls  of  the  atria  are  markedly 
thin  in  Heloderma,  while,  on  the  other  hand,  the  ventricular  parietes 
are  composed  of  thick  muscle  of  a  spongy  nature,  which  renders  the 
single  cavity  of  that  division  of  the  heart  especially  small.  The 
right  auricle  has  nearly  double  the  capacity  of  the  left,  and  the  left 
has  nearly  three  times  that  of  the  ventricle.  Nothing  especial  seems 
to  characterize  the  simis  venosus^  sinu-amicular  aperture,  the  septum 
auricularutn^  or  the  auriculo^ventricular  aperture  or  its  valve,  or  the 
muaculi  pectimati,  all  of  which  structures  I  examined  with  great 
care. 

Such  notes  as  may  seem  to  be  required  hereafter  upon  the  general 
venous  and  arterial  systevu  will  be  given,  but  it  is  my  present  im- 
pression they  are  not  distinguished  from  the  same,  as  we  find  them 
m  ordinary  Lizards,  by  any  marked  peculiarity. 

Of  the  Lunas  and  Air-passages. — The  larynx  is  seen  to  be  placed 
dorsad  to  the  base  of  the  tongue,  riding  above  it,  as  it  were,  while  the 
deep-black  integumental  mucous  membrane  which  lines  the  buccal 
cavity  ensheaths  them  both.  A  sharp,  thin,  medio-vertical  slit 
occurring  on  the  front  of  the  larynx  represents  the  glottideal  aperture  ; 
it  is  unguarded  by  any  epiglottideal  valve,  but  its  lips  are  closely 
apposed  to  each  other,  and  are  thick,  being  so  constructed  that  food 
is  prevented  from  getting  into  the  windpipe.  There  is  a  median 
membranous  frsenum  connecting  the  anterior  end  of  the  tracheal 
tube  to  the  base  of  the  tongue,  but  beyond  lying  immediately  over 
the  hyoidean  apparatus,  the  larynx  seems  to  bear  no  special  relation 
to  the  last-named  structure.  I  mention  this  fact,  for  the  reason 
that  Professor  W.  N.  Parker  has  said  (in  his  translation  of  Wieders- 
heim's  work),  in  speaking  of  the  larynx  of  reptiles,  *'  One  point, 
however,  must  be  specially  noticed,  viz.,  the  close  connection  which 
obtains  between  the  larynx  and  the  hyoidean  apparatus — more  par- 
ticularly the  dorsal  surface  of  the  basi-hyal "  (loc.  cit.  p.  255). 

The  structure  of  the  larynx  in  Heloderma  is  quite  simple :  we 
have  at  its  summit,  upon  either  side,  a  movably  articulated  arytenoid 
bone,  and  postero-laterally,  upon  either  side,  outside  the  larynx,  a 
cricoidal  process.  Extending  from  a  cricoidal  process  to  the  ante- 
rior tip  of  the  arytenoid  bone  of  the  same  side,  we  have  a  dilator 
muscle,  which  by  its  contraction  will  open  the  glottis.  Then,  ante- 
riorly, in  the  median  line,  dorsad,  we  find  the  laiynx  is  roundly 
notched:  a  comstrietor  muscle  ta'isea  from  the  base  of  this  notch,  one 
for  either  side,  and  passing  round  outside  the  larynx,  becomes  io- 
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srrted  into  the  posterior  eud  of  the  correspoDding  arytenoid.  The 
dilator  moscley  upon  either  side,  is  superficial  to  the  constrictor  of 
the  same  aide.  The  constrictors  by  their  common  contraction  close 
the  aperture  of  the  glottis  during  the  acts  of  respiration  and  deglu- 
tition. Dorso-laterally^  the  cartilaginous  wall  of  the  laryngeal  box 
is  ample  and  broad,  while  ventrally  it  is  narrow ;  and  its  capacity 
is  but  slightly  increased  over  that  of  the  end  of  the  trachea,  which 
it  surmounts. 

In  my  female  Heloderma  the  trachea^  including  the  larynx,  had 
a  length  of  seyen  and  a  half  centimetres,  to  the  bifurcation  of  the 
bronchi,  being  composed  of  about  57  cartilaginous  rings,  each  and 
every  one  of  which  are  incomplete  down  the  median  dorsal  line. 
Some  few  of  these  tracheal  rings  bifurcate,  as  we  occasionally  find 
them  in  Man.  Either  bronchus  is  unusually  long,  its  rings  being 
incomplete  as  they  are  in  the  trachea,  which  it  lacks  but  little  of 
having  the  same  calibre.  For  instance,  in  this  same  specimen  a 
bronchus  measures  three  and  a  half  centimetres  in  length,  while  its 
size  changes  but  little  from  the  bifurcation  to  its  terminus,  thus 
being  nearly  half  as  long  as  the  trachea.  According  to  Mivart, 
the  bronchi  in  Lizards  are  usually  '*  very  short "  (Encycl.  Brit, 
vol.  XX.  p.  458),  and  to  this  rule  Heloderma  certainly  forms  an 
exception.  A  pulmonary  vessel  follows  up  either  bronchus  along 
its  anterior  ^pect,  as  one  does  along  the  opposite  side  of  the  tube, 
each  coming  from  the  posterior  portion  of  the  lung. 

Either  lung  is  larger  anterioriy  than  it  is  posteriorly,  ending  be- 
hind in  a  rounded  tip  (see  fig.  3,  Plate  XYL),  while  it  b  in  tl^  fore 
part  only  that  we  find  a  pulmonic  tissue  of  the  finer  more  spongy 
sort,  as  these  sacs  behind  are  covered  by  a  serous  coat  of  a  denser 
texture,  and  are  filled  in  by  air-cells  of  tlie  larger  more  open  kind,  as 
is  the  case  very  generally  in  this  class  of  Vertebrates.  These  lungs 
are  of  about  the  same  shape,  size,  and  lensth  in  our  present  subject, 
and  their  extremities  within  the  abdominid  cavity  take  up  but  little 
room. 

Now  either  bronchus  curves  slightly  as  it  comes  through  the  an- 
terior moiety  of  the  lun^  and  its  rings  are  lost  posteriorly  in  chat  part 
where  the  pulmonic  tissue  begins  to  become  coarse.  Bronchial 
branches  are  not  definite,  as  communication  is  made  with  the  lung- 
tissue  by  means  of  short-necked  apertures  found  at  a  few  points 
along  their  sides,  principally  anteriorly. 

VI.  Notes  upon  the  Oral  Cavity  and  Associated  Parts. 

At  the  roof  of  the  mouth  we  havepresented  us  for  examination, 
posteriorly,  the  Bustachian  pits.  These  are  large  and  deep,  espe- 
cially behind ;  they  shallow  out  as  we  proceed  mesiad  and  towards 
the  front.  At  the  back  part  of  either  one  of  them  there  is  situated 
the  subelliptical  aperture  that  leads  into  the  organ  of  hearing,  and 
these  apertures,  in  a  large  specimen  of  Heloderma,  are  nearly  3 
centimetres  apart.  Anterior  to  the  point  where  the  Eustachian  pits 
cease,  the  linmg  membrane  of  the  roof  of  the  mouth  is  not  so  deeply 
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pigmented ;  while  it  fits  rery  closely  to  the  superimposed  liones  of 
the  skull,  thus  giving  rise  to  several  paired  pits  of  greater  or  less 
depth,  and  an  azjgos  one  that  stands  hetween  the  apertures  of  the 
posterior  nares. 

These  latter  are  of  fair  size,  somewhat  rounded  in  outline,  and 
separated  from  each  other  by  a  transverse  distance  of  nearly  a  centi- 
metre in  the  adult.  From  either  one  there  leads  forwards  a  doubly 
curved  slit-like  groove,  the  lips  of  which  are  flexible  and  in  contact 
by  their  edges  for  their  anterior  two-thirds.  This  groove  terminates 
in  front  in  a  small,  rounded  opening,  which  is  the  mouth-entrance 
to  the  cavity  containing  the  Organ  ofJacobson.  A  line  drawn  per- 
pendicular to  the  plane  of  one  of  the  posterior  narial  openings  would 
be  found  to  be  considerably  in  front  of  the  eye  of  the  same  side,  and 
still  further  in  front  of  the  brain.  In  the  dried  skull  the  direction 
of  the  narial  chamber  lies  longitudinally  ;  but  in  the  living  animal 
the  external  nostril  is  laterally  situated,  so  that  an  angle  is  formed  in 
the  passage  in  front. 

The  Tongue, — ^Bocourt  and  Bouleneer  have  given  a  superior  view 
of  the  tongue  in  H.  horridumy  and  it  has  b^n  figured  by  other 
anatomists. 

It  is  thick  and  broad  at  its  base,  rather  thin  and  acutely  but  not 
deeply  bifid  anteriorly.  It  is  more  than  twice  as  wide  behind  than 
it  is  in  front,  having  rounded  margins  for  its  thicker  parts. 
Peculiar  papilla  forming  epithelium  is  seen  covering  the  hinder 
two-thirds  of  its  free  surface,  which  is  gradually  developed  from  the 
smoother  coat  of  the  fore  part  of  the  organ.  A  faint  medio-longi- 
tudinal  groove  marks  its  superior  aspect,  and  it  is  bound  down  by  a 
thick  median  frseuum  ventrally.  Dissection  shows  it  to  be  composed 
of  two  symmetrical  halves,  which  are  separated  from  each  other  by 
a  thin  fibrous  septum,  found  in  the  medio-vertical  plane.  Posteriorly, 
extending  deep  into  its  base,  we  find  the  rod-like  body  of  the  hyoid, 
and  about  it  considerable  adipose  tissue  is  deposited. 

Either  lateral  half  of  the  tongue  possesses  two  special  muscles 
that  here  require  description : — 

120.  The  lAngualis, — ^This  is  purely  an  intrinsic  muscle  of  the 
tongue,  which  arises  in  the  substance  of  its  base,  and,  extending 
longitudinally  through  the  entire  dorsum,  its  fibres  are  gradually 
lost  as  it  comes  to  the  apex.  It  overlies  the  genioglossus  and  the 
genio-hyoide%is, 

121.  The  Oenioglossus. — A  muscle  which  must  be  considered 
but  partly  intrinsic  to  the  tongue  I  propose  to  describe  under  this 
name.  It  is  seen  to  arise,  upon  either  side,  from  the  inner  aspect 
of  the  mandible  near  the  symphysis,  and  its  fibres  passing  backwards 
and  upwards,  spreading  out  as  they  do  so,  the  muscle  at  once 
becomes  entirely  incorporated  in,  and  devoted  to,  the  tongue.  Its 
insertion  for  the  most  part  is  limited  to  the  hinder  half  of  the  organ, 
extending  from  the  frsenum  to  the  base,  and  outwards  as  far  as  the 
lateral  margin. 

The  broad,  thick,  fleshy,  unensheathed  and  independent  tongue 
of  Heloderma,  then,  is  a  very  different  afifair  as  compared  with  the 
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tODgue  in  many  other  reptiles,  or  with  such  a  lizard,  as  Varanus  for 
iDstance,  where  the  morphology  of  the  structure  is  essentially  very 
di£Fereiit\ 

The  Teeth. — ^These  appear  to  he  embedded  in  the  thick  buccal 
membrane  that  overlies  both  jaws  within  the  oral  cavity  in  the  lizard 
before  us,  and  it  is  only  in  the  dried  skull  that  we  are  enabled  to 
satisfactorily  study  them.  In  either  jaw  the  curved  line  of  teeth 
stand  in  a  slit-like  groove  of  the  mucous  membrane  to  which  we 
refer,  which  is  continuous  all  the  way  round,  and,  in  addition  to  this, 
we  find  the  teeth  piercing  the  basic  part  of  this  groove  and  raising  a 
kind  of  a  papilla  at  the  point  of  each  individual  puncture. 

Bocourt  has  given  us  excellent  figures  of  the  sharp,  curved,  conical 
pleurodont  teeth  of  Heloderma  (34),  and  these  have  been  copied  by 
other  naturalists ;  so  it  will  be  quite  unnecessary  for  me  to  reproduce 
these  now  well-known  structures  here. 

In  a  very  fine  mounted  skeleton  of  a  specimen  of  Heloderma 
suspectum  in  the  collections  of  the  Smithsonian  Institution  at  Wash- 
ington, which  I  have  been  permitted  to  study,  I  find  the  following 
to  be  some  of  the  characters  of  the  teeth  of  this  reptile.  From 
twelve  to  fourteen  of  these  seem  to  be  about  the  normal  complement 
that  are  destined  to  ornament  the  mandible,  while  perhaps 
a  pair  more  are  to  be  found  in  the  upper  jaw.  In  front  these 
teeth  are  tiny  and  small;  they  very  considerably  increase  in 
sixe  laterally,  while  posteriorly  they  are  again  smaller,  especially  in 
the  upper  jaw.  The  largest  of  all  are  to  be  found  in  the  middle  of 
the  series  in  the  mandible,  the  smallest  in  the  premaxilla.  Contrary 
to  what  I  have  always  understood  from  published  descriptions,  I  find 
all  of  the  larger  teeth,  in  both  jaws,  characterized  by  the  peculiar 
grooving,  although  it  is  best  marked  in  the  large  ones  opposite  the 
site  of  the  poison-gland  upon  either  side.  Pleurodont  to  a  less 
distinctive  degree  than  we  find  in  some  other  Lizards,  these  poison- 
fangs  are  firmly  anchored  through  anchylosis  by  a  broad  base  to 
the  rather  transversely-spreading  ramus,  in  the  case  of  the  mandible, 
while  in  the  case  of  the  maxilla  of  the  skull  they  are  more  laterally 
attached.  When,  through  accident  or  otherwbe,  any  of  these  teeth 
happen  to  be  lost  they  are  quite  rapidly  reproduced  again,  as  I 
have  seen  from  my  own  observation. 

All  curve  more  or  less  backwards,  and  Gunther  has  said  of  them 
that  "  In  the  genus  Heloderma  the  teeth  are  vertically  grooved  so 
as  to  remind  us  of  their  structure  in  Serpents.  The  teeth  indeed 
are  more  grooved  than  in  them,  for  one  vertical  groove  passes  down 
on  the  antero-inner  side  and  another  on  the  postero-outer  side  of 
each  tooth"  ('Encycl.  Brit.'  9th  ed.  p.  457). 

^  For  a  good  figure  of  the  tongue,  byoidean  arches,  aod  associated  parts  of  a 
VarcmtUt  see  Qegenbaur*s  *  KleinenU  of  ComparatiTe  Anatomy '  (English  trans- 
Ution),  p.  0a3,  fig.  310  (Lond.  1878).  It  is  very  evident  that  a  bifid  tongue,  as 
in  the  case  of&JtorC  humerus  in  a  Swift  and  a  Humming-bird,  is  bv'  no  means 
an  index  that  all  of  the  remainder  of  the  structure  in  the  compared  forms  will 
be  more  or  less  alike,  and  consequently  point  to  affinities  that  in  reality  do 
not  exist, 
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Just  lit  this  poiut  I  will  pass  from  the  consideration  of  those 
organs  that  are  entirely  contained  either  within  the  hody-  or  mouth- 
cavities  and  record  next  a  few  hrief  notes  upon  some  external 
structures,  such,  for  instance,  as  the  poison-glands  and  their  ducts  \ 


YII.  The  Poison-guinds.     (PUte  XVI.  fig.  4.) 

J.  G.  Fischer  (44)  has  presented  us  with  a  fair  drawing  of  the 
venom-organs  oT Helodert^a  horridum  as  they  occur  upon  either  side  of 
the  lower  jaw.  Of  the  ducts,  of  which  there  are  four  in  the  specimen 
I  dissected,  they  passed,  at  a  short  distance  apart,  from  the  mesial 
aspect  of  the  middle  of  the  gland  upwards  each  to  its  opening  on 

^  Before  parting  oompanj,  bowerer,  with  our  researches  upon  the  organs 
contained  in  the  ccelom  and  the  caritj  of  the  thorax,  I  would  like  to  say  a 
word  or  two  more  in  reference  to  the  obeenrations  I  have  made  concerning  the 
system  of  hepatic,  cystic,  and  pancreatic  ducts ;  and,  secondly,  as  to  the  descrip- 
tion recorded  of  the  thyroid  gland  of  Heloderma.  In  the  case  of  the  first- 
mentioned  structures  I  desire  to  repeat  the  statement  that  mr  opinion 
about  them  is  not  final,  as  I  should  very  much  like  to  see  additional  material 
and  fully  re-iuTestigate  structures  that  seem  to  be  so  notably  different  from  the 
more  usual  arrangement  of  these  ducts  in  other  vertebrate  forms.  To  be  sure 
I  devoted  several  hours  to  the  careful  examination  of  the  ducts  in  question, 
and,  as  far  as  the  circumstances  would  admit,  I  was  satisfied  in  my  own  mind 
as  to  the  peculiarities  they  presented ;  but  that  part  of  the  vascular  system  of 
the  specimen  undergoing  dissection  was  not  injected,  and  this  may  have  given 
opportunity  for  error.  ^Notwithstanding  the  cautionary  words  I  here  give,  both  my 
description  of  these  parts  and  my  drawings  of  them  may  be  absolutely  correct ; 
and  if  they  be,  why  so  much  the  better  for  the  writer  and  his  reputation.  Speaking 
of  these  Hepatic  ducts  I  see  that  Professor  Hoffmann  found  some  interesting 
arrangement  of  them  in  Alligators  and  Crocodiles  (see  Bronn's  *  Thier-Beichs, 
Kept  Bd.  vi.  J53  &  ^  Lief.,  18H2),  and,  according  to  him,  the  distribution  of 
tlie  ducts  varies  for  differtnt  sptcits  of  Alligators,  as  shown  by  tlie  drawings  in 
the  work  quoted  (Taf.  C).  It  must  be  evident,  however,  from  what  I  have  said 
upon  a  former  page  of  this  memoir,  and  from  what  Beddard  found  in  a  species 
of  Varanus  with  regard  to  its  biliary  ducts,  that  further  investigation  into  these 
structures  in  Lizards  will  well  repay  the  labours  of  the  morpholoffist. 

As  to  the  thyroid  gland  in  Heloderma,  and  the  description  I  have  recorded 
in  reference  to  it,  I  would  say  that  I  am  aware  of  the  position  occupied  by  this 
structure  in  other  Lizards,  as  in  Lacerfa  it  occurs  as  two  separate  lobes  opposite 
each  other  on  the  sides  of  the  trachea  some  little  distance  above  the  base  of  the 
heart.  I  examined  with  no  httle  care  the  organ  I  have  described  as  the  thyroid 
in  our  present  subject ;  it  was  firm  and  flexible,  and  under  a  lens  of  moderate 
power  nad  all  of  the  appearances^  that  characterize  glandular  tissue.  Be  it 
noted,  too,  that  the  pericardial  sac  does  not  normally  extend  anteriorly  beyond 
the  base  of  the  heart,  nor  connect  with  any  other  sac  overlying  the  origin  of 
the  great  vessels  that  I  am  at  present  aware  of.  Still,  a  small  rupture  had 
taken  place  in  one  of  the  thin  auricles  of  my  specimen  and  some  olood  had 
escaped  into  the  pericardial  sac,  and  this,  stained  with  its  own  colouring-matter 
and  hardened  with  the  alcohol,  had,  I  must  confess,  some  little  resemblance  to 
the  structure  I  liave  described  as  the  thyroid ;  but  it  may  have  been  a  resem- 
blance and  nothing  more.  The  parts  were  all  particularly  sound  and  perfect 
otherwise ;  furthermore,  after  carefully  dissecting  up  both  sides  of  the  trachea,  I 
utterly  failed  to  find  in  my  specimen  any  such  thing  as  a  th}Toid  in  the  locality 
>%  herein  it  occurs  in  Lacerfa.  Again,  it  may  have  been  some  pathological 
gruwth,  out  an  examination  of  a  few  recently  killed  Ileloderms  would  soon 
clear  up  all  such  doubtful  points,  and  I  sinoerdy  trust  that  some  day  this  will 
be  done. 
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the  outer  surface  of  the  inaudible,  where  they  entered.  Fischer 
found  in  his  specimen  that  these  ducts  branched  as  they  quit  the 
gland ;  this  was  not  the  case  in  the  reptile  examined  by  me.  Each 
duct  passes  obliquely  upwards  and  inwards  throus^h  the  lower  jaw, 
and  its  internal  opening  within  the  mouth  is  found  at  the  base  of  the 
tooth  it  supplies,  near  the  termination  of  the  groove  of  the  tooth. 

These  glands  resemble  each  other  in  size,  shape,  and  position,  and 
they  in  all  probability  have  the  same  function.  £ither  one  of  them 
lacks  something  of  being  rather  less  than  two  centimetres  for  its 
antero-posterior  diameter,  and  is  about  a  centimetre  wide.  Sub- 
elliptical  in  outline  it  will  measure  at  its  thickest  part,  which  is  at 
its  centre,  four  or  less  millimetres, while  the  organ  is  held  in  its  position 
by  the  firm  connective  tissue  that  surrounds  it.  Over  its  surface, 
superficially,  it  is  easy  to  discern  the  ramifications  of  the  vein  that 
comes  away  from  it  and  thereafter  joins  the  internal  jugular.  A 
tendinous  expansion,  which  arises  from  the  outer  surface  of  the 
superficial  muscles  near  the  hinder  end  of  the  mandible,  is  seen  to 
spread  out  over  this  organ  in  large  subjects.  It  is  narrow  and  rather 
strong  at  its  commencement,  to  become  very  thin  and  closely  adhe- 
rent to  the  skin  as  its  fibres  diverge  anteriorly.  There  seems  to  be 
scarcely  any  muscular  tissue  in  this  tendon,  hut  I  aui  inclined  to 
believe  that  by  its  contraction  in  the  living  reptile  the  venom  of  the 
giand  can  be  forcibly  jetted  through  the  ducts  and  so  along  the 
grooves  of  the  teeth  at  the  time  of  its  bite.  In  my  specimen  the 
four  ducts  serve  the  anterior  moiety  of  the  organ,  its  hinder  half 
being  without  these  glardular  conduits. 

Now,  although  the  upper  teeth  of  Heloderma  suspecium  are 
grooved,  I  fail  upon  dissection  of  the  parts  to  find  any  gland  present 
wherewith  they  might  be  supplied  with  poison.  Indeed  the  skin 
overlying  the  latero-iabial  region  is  quite  adherent  to  the  skull  along 
iUi  margin,  while  just  above  it,  between  the  eye  and  the  external 
ooatril,  the  bases  of  the  dermal  tubercles  and  the  underlying  bone 
ciflen  coossify. 

There  seems  to  be  no  reasonable  doubt  at  the  present  time  but 
that  the  secretion  of  these  glands  in  Heloderma  is  of  a  poisonous 
nature,  and  that  the  injury  caused  by  its  injection  into  the  circu- 
lation of  living  animals  varies.  Still  further  research  is  required 
before  we  can  possess  anything  like  a  complete  knowledge  of  its 
action  upon  different  animals  and  under  varying  conditions.  It  is 
hoped  that  experiments  tending  to  make  clear  such  points  will  be 
undertaken  by  the  scientific  investigator  from  time  to  time. 


VIII.  The  Olfactory  Cavities  and  the  Organ  op  Jacobson. 

With  the  very  finest  of  wire  saws  I  made  both  a  transverse  and 
a  longitudinal  section  through  the  narial  chamber  of  one  side  in  a 
specimen  of  Heloderma  suspeclum.  The  operation  brought  the 
structures  of  the  region  plainly  into  view ;  but,  so  far  as  I  was 
enabled  to  discover,  it  revealed  nothing  that  seemed  to  depart  in  any 

15« 
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noteworthy  way  from  the  arraogement  of  the  olfactory  organ  in  the 
Lacertilia  generally. 

JacobMOfCa  Organ  appeared  to  he  not  as  large,  comparatively,  as  it 
has  heen  found  to  he  in  some  forms,  as  in  Lacerta  viridu  for  instance ; 
it  is,  however,  well-developed,  and,  as  stated  in  a  former  paragraph, 
connects  hy  means  of  a  special  tuhular  canal  with  the  oral  cavity, 
opening  upon  the  roof  of  the  mouth,  anterior  to  the  posterior  narial 
aperture. 

As  for  the  olfactory  organ  itself  it  exhibits,  as  usual,  an  antero- 
external  and  postero-iuternal  chamber,  which  are  connected  with 
each  other  by  means  of  a  mid-passage. 

The  postero-internal  or  true  olfactory  chamber  presents  for  our 
examination  a  large,  semi-rolled  turbinal  bone  springing  from  its 
outer  wall.  This  is  covered  with  tbe  usual  mucous  membrane, 
which  supports  the  terminal  ramifications  of  the  nasal  nerve. 

Relying,  as  I  do,  upon  the  drawings  made  by  Parker,  Hoffmann, 
and  others,  which  are  before  me,  of  tbe  nasal  chambers  of  Laeerla 
viridis,  I  am  of  the  opmion  that  Heloderma  differs  from  that  form 
in  these  parts  in  that  we  find  in  the  true  postero-intemal  nasal  cavity 
of  the  latter  reptile  a  large  turbinated,  cartilaginous  scroll  hanging 
from,  and  at  the  same  time  attached  to,  the  roof  of  the  chamber  in 
question.  Externo-laterally  this  is  connected  with  the  lateral  tur- 
binal, the  lining  membrane  passing  from  the  one  on  to  the  other. 

IX.  Notes  on  the  Anatomy  or  the  Eye. 

My  examination  into  the  structure  of  this  organ  was  by  no  means 
exhaustive,  and  only  sufficient  to  bring  the  following  points  to  mj 
notice.  Both  eyelids  seem  to  enjoy  the  usual  movement  of  opening 
and  closing,  rather  more  especially  the  lower  one.  The  aperture 
between  them  is  horizontal.  Small  dermal  tubercles  fringe  the 
margins  of  these  eyelids,  and  somewhat  larger  ones  cover  their  ex- 
ternal surfaces.  A  very  delicate  tarsal  cartilage  is  developed  in  the 
lower  lid,  but  any  such  structure  appears  to  be  entirely  absent  from 
the  upper  one.  By  the  aid  of  a  lens  of  some  power  I  succeeded  in 
finding  the  Meibomian  glands  in  the  lower  lid,  where  they  seem  to 
be  best  marked.  A  nictitating  membrane  is  strongly  developed,  as 
is  its  governing  tendon.  In  Heloderma  this  membrane  is  placed 
quite  vertically,  and  in  a  state  of  rest  is  found  covering  the  antero- 
intemal  part  of  the  eyeball.  In  front  of  it  there  is  to  be  seen  a 
semi-elongated,  though  not  large,  laerymal  gland,  the  duct  of  which 
passes  to  open  into  the  buccal  cavity.  Very  much  larger  than  this 
is  the  Harderian  gland,  the  body  of  which  in  our  present  subject 
forms  a  thick,  squarish  cushion  for  the  eye,  resting  upon  the  floor  of 
the  orbit.  Anteriorly  it  becomes  smaller,  forming  a  kind  of  neck, 
which,  crooked  outwards  upon  itself  and  in  contact  with  the  eye- 
ball, opens  by  a  single  duct  upon  tbe  outer  surface  of  the  nictitating 
membrane.  This  anterior  portion  of  the  gland  is  crossed*  by  the 
anterior  rectus  muscle,  which  holds  it  against  the  eye.  Little  or  no 
fat  was  found  in  the  orbital  cavity.     Having  their  usual  origins  and 
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insertions  as  seen  in  the  Lizards  generally,  the  following  muscles 
were  examined,  viz  :— 

122.  Rectus  anterior. 

1 23.  Rectus  posterior. 

124.  Rectus  superior, 

125.  Rectus  inferior. 

1 26.  Obliquus  superior, 

1 27.  Obliquus  inferior, 

1 28.  Musculus  choanoides, 

129.  Pyramidalis. 

130.  Levator  palpebr re  sup erioris. 

131.  Depressor  patpebrcB  in/erioris  (feebly  developed). 

132.  Orbicularis  palpebrarum  (feebly  developed). 

The  pupil  is  round,  and  the  sclerotal  plates  are  thin,  these  latter 
having  each  a  form  somewhat  similar  to  what  we  find  in  Birds. 
Careful  examination  failed  to  demonstrate  the  presence  of  the  pecten 
within  the  eyeball,  though  future  specimens  may  go  to  show  its 
presence.  It  is  known  to  be  absent  in  Hatteria  and  Ckelonia^, 
Around  the  entrance  of  the  optic  nerve  the  sclerotic  coat  seems  to 
occasionally  slightly  ossify.  I  have  also  found  this  to  be  the  case 
in  a  variety  of  genera  of  Birds.  We  find  the  cornea  to  be  not  very 
markedly  convex,  while  the  lens  is  comparatively  of  good  size,  it 
being  quite  flat  externally,  and  convex  upon  its  internal  aspect. 

X.  Notes  on  the  Anatomy  of  the  Ear. 

Heloderma  has  the  tympanum  of  the  ear  large  and  fully  developed, 
making  the  usual  attachments  to  the  parts  and  bones  in  the 
vicinity,  thus  creating  a  capacious  meatus.  Upon  dividing  this,  the 
external  ear-drum,  all  around  at  its  periphery,  and  reflecting  it,  we 
bring  iuto  view  the  cartilagi no- osseous  chain  of  elements  that  connect 
the  tympanum  with  the  inner  ear.  Both  the  passage  of  the 
Eustachian  tube  and  the  cavity  of  the  middle  ear  are  capacious. 
Lying  along  the  dorsal  roof  of  this  chamber,  and  close  to  it,  we 
observe  the  well-developed  columella  auris ;  it  passes  forwards  and 
inwards  and  very  slightly  upwards ;  the  osseous  rod-like  portion 
being  included  in  a  fold  of  the  common  lining  epithelium,  as  is  like- 
wise the  infra-stapedial  process  in  its  owu  fold. 

The  middle  ear  is  partially  divided  into  two  cavities  by  the  inner 
edge  of  the  quadrate  bone,  and  we  see  that  it  is  within  the  inner  part 
of  this  cavity  that  the  ossified  medio-stapedial  portion  of  the  colu- 
mella auris  lies,  while  the  outer  cartilaginous  extremity  of  the  rod 

^  Since  writing  the  above  I  have  carefully  examined  an  eye  in  very  fiiir  con- 
dition from  an  alcoholic  Bpecimen  of  Heloderma  suspectum,  and  in  it  I  discovered 
an  extremely  delicate  folff  of  tissae  extending  from  the  capsule  of  the  lens  to  a 
point  near  the  entrance  of  the  optic  nerve.  It  was  non -pigmented.  This 
structure  quite  potsibly  represents  the  pedm  or  *•  falciform  process,"  but  it  is 
here  by  no  means  so  well  marked  as  I  have  found  it  in  many  species  of  Birds. 

Of  course  the  demonstration  of  the  presence  of  a  tapetum  in  old  alcoholic 
specimens  of  Heloderma  is  difficult,  and  I  was  not  sucoeesful  in  any  instance. 
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is  found  in  the  other.  The  Utter  derelops  the  nsoid  extra-,  infra-, 
and  saprastapedial  processes,  while  the  last-named  sends  off  a  small 
special  apophysis  of  its  own  that  lies  in  the  epithelium  linini^  the 
internal  surface  of  the  ear-drum.  Mesiallj,  the  columella  auris  is 
slightly  enlarged,  tipped  with  cartilage  and  closely  fitted  into  the 
fenestra  oralis.  Upon  properly  opening  the  dense,  flinty,  osseous 
otic  capsule,  I  find  a  sacculus  of  fair  size  and  with  the  three  semi- 
circular canals  disposed  somewhat  as  they  are  in  Laeerta.  The  lagena 
is  moderately  well  developed,  hut  shows  barely  any  inclination  to 
become  spinform.  Beyond  these  casual  observations  I  made  no 
special  note,  in  so  far  as  the  auditory  organ  was  concerned.  This 
apparatus  widely  varies  in  the  Lacertilia,  and  to  make  correct  and 
eihaustive  dissections  of  these  parts  requires  much  time  and  abun- 
dance of  material,  neither  of  which  are  quite  as  I  would  have  them 
at  present. 

XI.  A  FEW  BRIEF  Notes  upon  the  Arterial  System. 

Upon  examining  the  dorsal  aorta  below  the  heart,  it  is  seen  that  in 
its  branching  it  is  inclined  to  throw  off  rather  a  generous  supply  of 
offshoots.  At  the  point  where  the  coeliaco-meseDteric  is  usually  given 
off,  two  arteries  arise — the  hepatic,  which  thereafter  gives  off  smaller 
mesenteric  branches ;  and,  secondly,  a  coeliac,  which  chiefly  supplies 
the  stomach,  the  spleen,  and  the  pancreas.  About  a  centimetre  below 
the  point  where  the  coeliaco-mesenteric  comes  away  there  is  given 
off  a  large  mesenteric  branch,  which  with  its  branches  furnishes  the 
principal  arterial  supply  to  the  intestine  and  its  supporting  mesen- 
teric membrane.  A  few  smaller  mesenteric  offshoots  are  sent  forth 
at  irregular  distances  below  this  point.  Branches  from  these,  as  well 
as  from  the  dorsal  aorta,  still  more  posteriorly,  supply  the  retrahenteM 
C09tarum  muscles  and  less  important  structures  along  the  region  of 
the  spine.  The  ovarian  branches  exhibit  no  special  peculiarities. 
There  may  be  as  many  as  seven  renal  branches  upon  either  side  ;  a 
generous  supply  of  haemorrhoidal  arteries  are  also  thrown  off;  while 
a  vesical  branch  to  the  bladder  is  supplied  by  the  right  common  iliac. 
Posteriorly,  the  dorsal  aorta  is  continued  to  the  end  of  the  tail  as  the 
caudal  aorta,  and  for  the  entire  length  of  this  appendage  it  passes 
between  the  arches  of  the  chevron  bones. 

I  made  no  especial  research  for  the  existence  of  the  retia  mirabilia 
along  the  caudal  portion  of  the  vertebral  column  in  this  lizard,  but 
have  reason  to  believe  that  if  such  vascular  anastomoses  there  occur, 
in  our  subject,  they  will  be  found  to  be  not  very  markedly  developed 
in  the  region  to  which  we  have  referred.  It  is  generally  understood 
that  a  rete  mirabile  is  more  likely  to  be  discovered  along  the  vertebral 
column  in  the  tail  of  those  forms  of  Lizards  and  Blindworms  wherein 
that  structure  is  often  lost  through  some  mishap  and  nature  repro- 
duces the  appendage  again.  This  is  especially  true  of  the  Blindworms. 
It  is  not  likely  that  our  thick-tailed  Heloderma  often  parts  with 
that  extremity  of  its  body  ;  it  is  nevertheless  true,  however,  that 
when  it  does,  nature  supplies  a  new  tail  in  precisely  the  same  manner 
as  we  see  it  reproduced  in  other  Lizards  bimilarly  gifted. 
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There  is  before  me  at  the  present  moment  a  mounted  skeleton  of  a 
Heloderma  suspeclum  belonging  to  the  U.  S.  National  Museum, 
wherein  the  hinder  third  of  the  skeleton  of  the  tail  has  been  replaced 
bj  feebly  dereloped  cartilaginous  nodules,  and  it  is  very  evident  that 
that  specimen,  in  life,  sometime  or  other  lost  that  part  of  its  economy. 

The  Lymphatic  tyaiem  of  Heloderma  has  not  been  examined  by  me ; 
that  is  beyond  what  1  have  given  above  in  reference  to  the  spleen, 

XII.  Some  Observations  upon  the  Nervous  System. 

Although  it  possesses  a  peculiar  fades  of  its  own,  the  brain  of 
Heloderma  suspeclum  is  quite  typically  Lacertilian  in  the  majority  of 
its  parts.  Either  olfactory  lobe  is  rather  short,  comparatively,  and 
is  of  nearly  uniform  calibre  throughout.  The  outer  envelope  of  the 
brain  ensheaths  these  lobes  together,  up  to  their  anterior  tips. 
Measuring  from  the  posterior  surface  of  the  cerebellum  to  the  tip  of 
an  olfactory  lobe,  the  greatest  length  of  the  brain  of  this  reptile  is 
2*3  centimetres,  while  is  greatest  width,  taken  through  the  cerebral 
mass  transversely,  is  one  centimetre.  Each  cerebral  hemisphere  is 
reniform  in  outline,  full,  and  beautifully  rounded.  The  posterior 
limbs  of  the  somewhat  slender  optic  chiasma  are  closely  applied  to 
the  rather  large  pituitary  body^  which  latter  presents  the  usual 
in/undibulum,  and  withal  has  a  form  much  as  we  find  it  in  Lacerta 
vMlis,  Upon  opening  one  of  the  cerebral  hemispheres  we  observe 
that  the  corpus  striatum  is  large  and  rounded  and  occupies  consider- 
able space  in  the  central  cavity.  A  choroid  plexus  is  easily  made  out. 
Turning  to  the  pineal  body  we  find  it  small  and  rather  inconspicuous, 
and  when  the  brain  is  in  its  case  in  situ  within  the  skull  this  structure 
comes  closely  in  contact  on  the  ventral  surface,  in  the  middle  line, 
with  a  large  longitudinal  venous  sinus  that  is  seen  in  this  cavity  in 
Heloderma,  I  have  made  no  especial  histological  examination  of 
the  pineal  body  in  our  present  subject,  and  consequently  cannot  with 
authority  say  at  what  stage  the  "  parietal  eje  "  may  be :  I  am  of 
opinion,  however,  that  it  is  undoubtedly  in  a  very  rudimentary 
condition.  It  is  a  fact  that  a  very  considerable  venous  sinus  stands 
between  it  and  the  cranial  roof,  and  that  not  a  vestige  of  a  parietal 
foramen  is  to  be  found  piercing  the  latter.  This  latter  feature  is 
well  seen  in  a  skull  of  Iguana  tuberculata  before  me  that  belongs 
to  the  collections  of  the  Smithsonian  Institution  (No.  12600).  After 
reading  Baldwin  Spencer's  announcement  of  his  important  discovery, 
it  is  quite  natural  that  this  point  should  specially  interest  ma  upon 
dissecting  the  brain  of  Heloderma  \ 

Young  Heloderms  show  no  better  development  of  this  eye  than 
do  the  adult  specimens,  in  so  far  as  I  have  examined  them. 

Passing  to  the  olfactory  lobes,  we  find  them  to  be  rather  small  in 
comparison  with  the  size  attained  by  the  hemispheres  in  the  Lizard 
before  us,  the  two  lobes  together  barely  having  a  width  equalling  the 
width  of  one  of  the  hemispheres. 

*  Spencer,  W.  Baldwin,  "  The  Parietal  Eye  of  Hatteria:'  *  Nature/  May  l.*5th. 
1880,  p.  da 
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Tbf  eereMham  is  cop-flMpcd,  ■wiott,  wmd  iwi^ininlTaf  l«y 
fize ;  iU  Anterior  coocsritj  entml j  eoinen  tke  bindtr  portiim  of  tlie 
optie  lobes.  Behind  it,  the  dor»I  aspect  of  the  irtiffe  lifijiTg 
if  mneh  teooped  oot,  while  its  Tentral  llrnnre  ishstttrly  weil-iiiflckcd. 

Upon  esrefnll J  examining  the  roots  of  the  cnainl  Ber*«%  the  tea- 
men of  Monro,  the  posterior  commissnre,  the  iftphilir  ventridcSfe 
nnd  other  minor  structures  of  the  bnm-mmm^  I  find  aodnn^  that 
miffht  in  snj  wsj  be  considered  worthj  of  special  record. 

I  will  saj  here,  however,  that  I  felt  a  strong  desire  to  work  ont 
the  cranial  nerres ;  they  looked  Tery  lempCiDf*  hot  mj  saatenai 
wonld  hardlj  admit  of  it,  an  mj  dissections  of  the  ere,  enr»  tongwe, 
and  mnsclf  s  of  the  head  had  already  made  cxtfnsiic  inroads  npow  this 
part  of  the  bodies  of  mj  sereral  specimens,  and  in  conse«|wmee  the 
cranial  nerres  hsd  to  be  frequently  cut  or  broken  up. 

Off  he  Sacral  and  Brachial  Pletuset, — Coonng  to  the  spinal  nerves, 
the  only  ones  to  which  we  hare  paid  any  special  attention  in  oor  sohject 
are  the  brsnches  thst  go  to  make  np  the  brachial  and  sncral  plexises. 
These  I  observed  quite  closely.  But  upon  studying  the  deseripdoos 
and  examining  the  figures  of  these  parts  in  a  goodly  nnmber  of  species 
and  genera  of  reptiles  as  given  us  by  a  great  many  anatomists^  I  have 
been  forced  to  believe  that  these  structures  will  never  be  anything 
more  thsn  uncertsin  ones  in  so  far  as  they  afford  any  reliable  cha- 
racters for  classificatory  purposes.  Mrvart  speaks  to  the  point  in 
reference  to  this  matter  when  he  says,  "  As  to  the  particular  spinal 
nerves  which  go  to  form  these  plexuses  respectively,  and  as  to  the 
mode  of  their  interlacement  and  mode  of  giving  origin  to  the  Hmb- 
nerves,  there  is  not  only  diversity  between  different  genera  of  the  same 
order  and  s)>ecies  of  the  same  genus,  but  also  between  different 
individusis  of  the  same  genus,  and  even  between  the  two  sides  of  the 
same  individual  reptile** '. 

Kegarding  the  brachial  plexus  in  an  adult  specimen  of  Helodenmm 
before  me  of  the  right  fcide,  I  find  that  the  fifth  nerve  that  emerges 
from  the  spinal  column,  in  addition  to  its  sending  off  its  smaller 
brsnches  for  muscular  supply  in  its  vicinity,  also  sends  a  long  delicate 
branch  which  merges  with  the  sixth  spinal  nerve,  and  so  it  constitutes 
the  anterior  part  of  the  brachial  plexus.  The  sixth,  seventh,  and 
eighth  spinal  nerves  are  very  considerably  larger  than  any  of  those 
that  precede  them  or  that  immediately  follow  them,  and  they  may  be 
considered  ss  constituting  the  main  portion  of  the  plexus.  As  they 
come  out  of  the  intervertebral  foramina  of  the  spine,  the  first  two 
mentioned  nerves  pass  over  the  posterior  end  of  the  reelus  anticus 
major  muscle,  while  the  eighth  spinalis  ptill  more  extensively  covered 
by  the  most  anterior  fasciculus  of  the  retrahentes  cosiantm  series. 
Now  the  sixth  spinal  nerve  as  it  approaches  the  shoulder-joint  gives 
off  four  principal  branches  which  supply  various  muscles  of  this 
region,  and  a  little  further  on  at  its  termination  this  is  the  fate  of 
the  main  trunk  itself.  It,  however,  also  sends  off  a  short  and  rather 
thick  branch  that  joins  and  merges  with  the  trunk  of  the  seventh 
nerve,  before  the  latter  anastomoses  with  the  eighth.  Following  out- 
'  Kiipyelojwwlin  Jirilminirn,  \h\\  oililioii,  article  "  Rc|)tile^*,"  vol.  xx.  p.  40U. 
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wards  the  trnnk  of  the  seventh  spinal  nenre,  we  observe  that  the 
first  branch  that  it  gives  off  is  a  short  thick  one,  which  it  sends  to 
join  the  main  stem  of  the  sixth,  and  this  branch  crosses  the  branch 
sent  to  the  nerve  now  nnder  consideration  by  the  sixth,  which  is  the 
branch  described  in  the  last  paragraph.  In  other  words,  the  sixth 
and  seventh  trunks  are  mutually  joined  to  each  other^  near  their 
middles,  by  rather  short  thick  branches  which  cross  each  other. 
Below  this  point,  and  still  following  the  trunk  of  the  seventh  spinal 
nerve,  we  note  that  it  soon  thereafter  joins  with  and  merges  into  the 
trunk  of  the  eighth  spinal  nerve,  and  gives  off  no  branches  before  so 
doing.  No  branches  are  given  off  from  the  trunk  of  the  eighth  spinal 
nerve  before  its  mergence  with  the  trunk  of  the  seventh,  and  the  two 
below  that  point  constitute  a  still  larger  trunk,  which  upon  arriving 
at  the  axilla  passes  on  down  the  arm,  breaking  up  as  it  does  so  into  the 
more  usual  branches  that  go  to  supply  the  muscles  of  the  brachium, 
antebrachium,  and  the  hand. 

It  is  hardly  necessary  to  add  that  the  vessels,  the  subclavian  vein, 
and  the  brachial  artery  are  situated  ventrad  to  this  nervous  plexus 
of  the  brachium. 

Upon  comparing  this  arrangement  of  the  nerves  in  the  brachial 
plexus  of  Heioderma  with  the  descriptions  and  figures  as  given  us 
by  Hoffmanti  (45)  of  such  species  as  Platydactylus  agyptiaeus, 
TJromastix  spinipes,  Pseudopus  pallasii,  Ckamaleon  vulgaris,  or  even 
Crocodilus  acuitUy  1  fail  to  find  scarcely  any  agreement  whatever, 
and  it  is  only  in  such  a  form  as  Uromastix  that  we  note  any 
approach  to  what  we  find  in  Heioderma,  This  agreement  refers  to 
the  number  of  nerves  and  their  connections  that  go  to  form  the  plexus ; 
but  even  in  these  particulars  the  two  species  are  at  variance,  though 
in  both  four  spinfd  nerves  constitute  the  plexus,  they  being  vi-ix  in 
Uromastia:  and  v-viii  in  Heioderma. 

Next  we  come  to  consider  the  lumbosacral  plexus,  and  there  is  no 
doubt  but  that  quite  as  much  inconstancy  of  arrangement  exists  here 
as  we  noted  above  with  reference  to  the  brachial  interlacement. 
Indeed,  Mivart  included  the  sacral  plexus  in  his  remarks  as  we 
quoted  him  above,  and  my  own  observations  go  to  sustain  (he  opinion 
he  has  expressed  in  the  premises. 

Using  the  same  specimen  oi  Heioderma  as  we  did  in  our  examina- 
tions of  the  brachial  plexoF,  and  still  confining  ourselves  to  the  right 
side  of  the  animal,  the  following  arrangement  of  the  nerves  is  to  be 
made  out.  There  are  two  vertebree  in  the  sacrum  of  this  lizard,  and 
there  are  three  nerve-trunks  that  enter  into  the  formation  of  the 
lumbo-sacral  plexus.  The  spinal  nerve  that  emerges  from  the  inter- 
vertebral foramen  between  the  last  two  lumbar  vertebrse  is  a  small 
one,  and  it  immediately  divides  into  two  delicate  branches.  Of  these 
the  anterior  one  goes  to  supply  the  muscles  in  the  vicinity,  while 
the  posterior  branch  trending  backwards  joins,  at  about  its  middle,  a 
much  larger  spinal  nerve  that  comes  out  from  the  spinal  cord  between 
the  last  lumbar  and  first  sacral  vertebrse.  This  latter,  beyond  this 
point,  in  turn  merges  with  that  spinal  nerve  that  emerges'from  be- 
ween  the  two  sacral  vertebrse  ;  and  the  common  trunk  thus  formed 
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pMKS  out  of  the  p^it  and  down  the  pelvic  limb,  drriding  up  into 
brmnches  to  sapplj  the  muscles  of  the  extremit/.  Either  of  the  two 
posterior  trunks  of  the  sacral  plexus  distribute  one  or  more  nenre- 
branches  to  the  pehro-cmral  group  of  muscles,  these  branches  being 
thrown  off  both  prior  and  subsequent  to  their  mergence  with  each 
other. 

Now  I  am  not  familiar  with  any  Lixanl  wherewith  to  compare 
Helotiermm  in  the  matter  of  its  Terr  sioiple  mode  of  sacral  nenre- 
interlacemeot.  Gegenbaur,  in  his  '  Elements  of  Comparatiye  Ana- 
tomy *  (English  edition,  p.  434),  presents  us  with  a  diagram  (fig.  227) 
intending  to  indicate  the  most  usual  arrangement  of  the  sacral  plexus 
in  a  reptile,  and,  although  it  is  quite  simple,  it  is  not  so  simple  as  it 
n  in  the  subject  we  have  before  us.  On  the  other  hand,  according 
to  Hoffmann  H'>)*  the  sacral  interlacement  in  such  forms  as  Alligator 
wussissipiensUy  Cydodus  hoddaerti^  Hydrosamrms  aiannora/ics,  and 
Idomiior  Udinu  is  conspicuv^oslT  intricate,  the  more  especiallj  in  such 
a  form  as  the  Alligator  i^see  Ta(,  Ixxxrii.  in  the  work  quoted).  To 
a  certain  extent  this  must  hare  its  significance,  as  in  the  Crocodilia  we 
recoznize  a  grcup  ot  Reptiles  that  structurally  stand  the  highest  of 
the  class  to  which  they  belong,  and  in  them  the  mode  of  interlace- 
ment of  the  spiiial  nerre-plexuses  is  complicated  ;  and  this  would  seem 
to  point  to  the  fact  that  in  the  case  of //eWrraui,  wherein  the  inter- 
lacement of  those  plexuses  is  mo$t  simple,  it  b  most  probably  affined 
with  a  far  more  lowly  order  of  Reptiles,  perhaps  with  some  of  the 
Terr  lowest  of  existing  North-American  types. 

XIII.  Or  THE  Skeleton. 

Tke  Ffriehrmi  Co/ioBa. — Upon  counting  the  yertebre  composing 
the  spinal  column  of  an  adult  specimen  of  Htlodenma  suspecimm  I 
found  that  there  were  in  all  sixty-four  of  them.  Of  these  eight 
belonged  to  the  cerrical  diri^ioo  of  the  column,  twenty-two 
to  the  dorsal,  fiye  to  the  lumbar,  two  sacral,  and  twenty-seyen 
in  the  tail  or  caudal  diyision.  In  character  these  yertebrs  are 
proro^lous,  the  more  spherical  cups  and  balls  being  seen  in  mid- 
cenrical  region,  while  those  of  thetransyersely  dtiptical  pattern  are  best 
deyeloped  in  ttie  dorsal  portion  of  the  coluosn ;  and,  finally,  the  more 
rudimentary  ones  are  devoted  to  the  ultimate  joints  as  we  gradually 
pass  to  the  end  of  the  tail.  Couunencing  with  the  milms  it  is  fbimd 
to  be  cv)m^»ose\i  of  five  se^^mite  pieces ;  three  of  these  are  devoted 
to  the  formation  of  its  anterior  cup  for  the  cranial  condyle.  Of  these 
three  pieces,  one  is  a  mid-ientral  one,  while  either  of  the  others  are 
yeutro-Utermily  satoated.  Each  side  ot'  the  neural  arch  b  formed  by 
one  of  the  two  of'  the  reinaiuing  pieces  of  the  five  of  the  component 
elements  of  this  vertebra ;  an  J  in  a  large  spedmeu  of  this  lisard 
none  of  these  tire  parts  had  co-ossi&ed.  A  promilmg  does  not  seem 
to  exist  in  Heicdfrmm. 

Turning  to  the  cji«  rtrtf^rm  wc  find  it  characterised  by  a  very  long 
and  pronuneot  neural  spine  :  uideed.  its  length  distiagnishes  it  from 
any  other  ti^ebra  in  the  c«.>lunui.     its  odontoid  process  is  conical 
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with  rounded  apex :  a  thin  plate  of  cartilage,  supported  by  the  atlas, 
prerents  it  from  being  in  contact  with  the  condyle  of  the  occiput 
during  the  life  of  the  reptile.  The  postzygapophyses  of  this  vertebra 
face  almost  directly  downwards,  articulating  with  the  counterfaced 
prexygapophyses  of  the  third  cervical  vertebra.  From  this  point, 
backwards,  this  is  essentially  the  direction  assumed  by  these  articular 
facets  throughout  the  vertebral  series.  Passing  next  to  the  third 
Tcrtebra,  it  is  seen  to  possess  a  form  that,  in  its  main  features,  agrees 
with  all  the  other  vertebrae  to  the  anterior  sacral  one.  It  is  to  be 
observed,  however,  that  they  grow  almost  imperceptibly  wider  as 
they  are  followed  in  that  direction  ;  the  last  lumbar  being  the  vridest, 
and  the  vertebra  now  under  consideration  the  narrowest  in  its  trans- 
verse diameter.  This  third  cervical  vertebra  has  a  peg-like  and 
conspicuous  neural  spine  directed  upwards  and  backwards.  This  is 
also  characteristic  of  all  the  vertebrae  as  far  back  as  to  include  the 
second  caudal,  from  whence  they  gradually  become  thinner,  more  lofty 
and  pointed — to  again  become  reduced  and  gradually  disappear  as 
the  few  terminal  joints  of  the  tail  are  approached,  wherein  they  are 
quite  suppressed.  Rudimentary  pleurapophysial  prominences  exist, 
one  upon  either  side  of  the  fore  part  of  the  centrum  of  the  third 
cervical  vertebra,  but  it  does  not  develop  the  autogenous  by papophysis, 
a  character  common  to  some  lizards.  Indeed  there  are  no  hypapo- 
physes  present  upon  the  ventral  aspects  of  the  centra  of  the  vertebrae 
in  Heloderma  until  we  arrive  at  the  first  caudal  one  that  bears  a 
chevron-bone.  A  subcircular  intervertebral  foramen  is  found  between 
the  vertebrae  for  nearly  the  entire  length  of  the  column,  it  being 
intended  for  the  exit  of  the  spinal  series  of  nerves.  It  is  of  good 
size  where  the  brachial  plexus  comes  out,  but  the  largest  apertures 
are  those  between  the  last  two  lumbar  vertebrae,  or  where  the  larger 
branches  of  the  lumbo-sacral  plexus  emerge,  one  upon  either  side. 
The  centra  of  the  vertebrae,  including  the  first  caudal,  are  of 
average  length,  rather  broad,  and  flat  upon  their  ventral  aspects ; 
the  tail  series  beyond  become  gradually  narrower,  and  comparatively 
longer,  as  they  diminish  in  size  to  the  ultimate  one.  Facets  for 
articulation  with  the  heads  of  the  free  vertebral  pleurapophyses  (of 
those  vertebrae  that  possess  them)  exists  one  upon  either  side  of  all 
the  centra  at  their  anterior  parts. 

Choosing  at  random  a  dorsal  vertebra  from  the  middle  of  the  series, 
we  are  to  note  upon  its  superior  aspect  the  thin  anterior  edge  of  its 
neural  spine  and  the  almost  equilateral  outline  that  bounds  its  nearly 
horizontal  superficies. 

Apart  from  their  largely  developed  lateral  processes,  the  two  free 
sacral  vertebrae  agree  in  the  main  in  their  forms  with  the  first  caudal 
vertebra.  Their  transverse  processes  are  large,  rounded,  and  thick, 
with  dilated  outer  ends,  the  bigger  pair  belonging  to  the  anterior 
vertebra.  These  outer  extremities,  upon  either  side,  seize  the  ilium 
between  them,  the  anterior  one  having  the  superior  hold,  the  posterior 
one  the  under.  Slender  and  rather  conspicuous  lateral  processes 
also  characterize  the  caudal  vertebrae ;  they  are  probably  pleurapo- 
physial developments.     Gradually  diminishing  in  size  from  first  to 
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last,  to  finally  disappear  altogether,  they  are  seen  to  he  sharp-pointed 
and  stand  directly  outwards,  the  first  pair  heing  pierced  by  a  foramen 
upon  either  side  and  near  the  middle  of  the  process.  Freely  articu- 
lated and  prominent, Y-shaped,  chevron-bones  exist  throughout  nearly 
the  entire  series  of  caudal  vertebrae.  They  gradually  diminish  from 
first  to  last,  disappearing  altogether  near  the  end  of  the  tail«  each 
being  directed  downwards  and  backwards  and  articulating  as  usual 
with  the  postero-iuferior  rim  of  the  vertebra  at  its  ventral  aspect. 

As  I  have  already  stated  above,  Heloderma  reproduces  that  part  of 
its  tail  that  at  any  time  may,  through  accident,  be  fractured  off. 

A  pair  of  free  ribs  first  occur  upon  the  fourth  cervical  vertebra  ; 
they  are  about  a  centimetre  long,  slightly  curved,  flattened,  and  tipped 
with  cartilage.  The  facet  for  their  articulation  upon  either  side  Is 
rather  extensive,  but  the  head  of  the  rib  does  not  bifurcate.  Similar 
ribs  characterize  each  and  all  of  the  remaining  cervical  vertebrse  from 
the  fourth  to  the  last.  They,  however,  grow  gradually  longer  and  more 
cylindrical ;  indeed,  they  simply  intergrade  in  form  imperceptibly 
into  the  thoracic  series  of  the  beautiful,  strong,  and  curved  ribs  that 
are  possessed  by  this  lizard.  Passing  to  the  dorsal  series  we  find 
that  it  is  only  the  four  leading  anterior  pairs  that  are  connected  with 
the  sternum  through  the  intervention  of  hsemapophyses.  These 
latter  are  long  and  sweeping,  and  are  preformed  entirely  in  cartilage. 
The  shortest  pair  are  the  anterior  ones,  the  longest  the  posterior ;  the 
two  mid  pairs  being  regularly  intermediate  in  their  lengths,  and  for 
comparison  we  find  the  hinder  pair  about  one  third  longer  than  the 
first  pair.  They  articulate  in  little  pit-like  facets  that  are  situated 
at  nearly  equal  distances  apart  on  the  posterior  borders  of  the  sternum. 
The  articular  facets  for  the  heads  of  the  long  hinder  pair  are 
found  side  by  side  occupying  the  apex  of  the  postero-mesial  extremity 
of  the  sternum.  Pointed  cartilaginous  tips,  ranging  in  length  from 
eight  to  two  millimetres,  embellish  the  free  extremities  of  all  of  the 
remaining  dorsal  ribs,  from  the  fifth  to  the  twenty- second  inclusive. 
These  ribs  are  beautifully  and  regularly  curved  ;  their  vertebral  heads 
are  rather  large  and  are  non-bifurcated,  while  their  bodies  are  subcylin- 
drical  in  form.  The  longest  pairs  are  found  upon  the  13th  and  14th 
dorsal  vertebrae.  The  first  three  pairs  of  lumbar  ribs  are  short  in 
comparison,  each  rib  rarely  measuring  more  in  length  than  a  centi- 
metre, while  the  pair  upon  the  fourth  lumbar  vertebra  are  rudimentary, 
and  the  last  lumbar  is  entirely  without  them.  Cartilaginous  tips 
seem  to  be  absent  from  the  ends  of  these  ultimate  riblets  of  the 
series,  a  fact  worthy  of  notice. 

Heloderma  possesses  a  comparatively  small  sternum,  it  being  re- 
presented by  a  lozenge-shaped  plate  of  cartilage,  as  is  the  case  iu  the 
vast  majority  of  ordinary  lizards.  Quite  firmly  attached  to  it  and 
overlapping  its  anterior  angle  is  seeu  the  hinder  end  of  the  inter- 
clavicle,  the  latter  being  situated  ventrad.  Its  mesio-posterior  angle 
is  occupied  by  two  facets  for  a  pair  of  the  costal  ribs,  as  already 
pointed  out,  while  the  contiguous  borders  to  this  angle  are  mono- 
polized by  the  remaining  haemapophysial  facets.  Either  anterior 
border  is  grooved  for  its  entire  length  to  accommodate  in  articulation 
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the  sharpened  edge  of  the  corresponding  coracoid.  Such  a  form  as 
Lacerta  viridis,  according  to  Mr.  T.  J.  Parker,  has  in  its  sternum 
characters  additional  to  the  ones  here  described,  for  it  will  be  observed 
that  Meloderma  lacks  the  *' small  central  fontanelle"  and  the  "two 
Blender  flattened  cornua"  which  are  produced  posteriorly.  Indeed, 
thb  simple  type  of  sternum  iu  our  present  subject  does  not  seem  to 
agree  exactly  with  any  other  form  in  particular.  And  to  satisfy  one's 
self  of  this  iact  it  is  only  neccsi^aryto  compare  the  description  offered 
above  with  the  figures  of  reptilian  sterna  that  have  been  collected 
together  for  us  by  Hoffmann  in  Bronn's  Thier-Reichs  (Rept.  18-21 
Lief.,  1881). 

The  Skull. — To  complete  the  account  of  the  axial  skeleton  a  con* 
sideration  of  this  important  part  of  it  still  remains.  The  first  thin^ 
that  strikes  one  upon  a  general  examination  of  the  skull  of  Heloderma 
Muspectum  is  what  may  be  characterized  as  its  peculiar  solidity,  a 
certain  massive  compactness.  All  the  bones  composing  it  are  stout 
aud  strong.  This  appearance  is  still  further  enhanced  by  the  fact 
that  it  is  thickly  studded  for  the  anterior  superficies  of  its  roofing 
bones  by  the  co-ossified  dermal  tubercles,  and  some  of  these  may  be 
found  over  the  parietal  region.  Old  oaken  chests  or  various  kinds  ot 
heavy  furniture  leave  the  same  impression  upon  our  minds,  when  they, 
too,  have  certain  parts  of  them  studded  with  round-headed,  brass 
hob-nails. 

Sutural  traces  can,  but  with  difiiculty,  be  made  out  in  some  in- 
stances, although  in  the  mandible  and  in  most  other  localities  no  such 
obliterations  are  met  with.  Except  in  front,  the  encephalic  casket 
ia  well  protected  by  bony  wtflls,  and  this  kind  of  protection  is  also 
nearly  as  well  afforded  to  the  orbits  aud  the  rhinal  spaces ;  the  bounding 
peripheral  margins  of  these  latter  are  quite  circular  in  outline,  while 
the  antero-external  narial  apertures  are  very  much  of  the  same  form. 
The  form  of  the  snout  is  broadly  rounded,  and  the  maxillary  alveolar 
margins  are  strong  and  horizontally  broad,  thus  creating  a  substantial 
base  for  the  besetment  of  the  teeth.  Normally,  the  massive  mandi* 
bular  rami  do  not  fuse  by  ossification  at  the  mandibular  symphysis. 

What  is  one  of  the  most  remarkable  facts,  however,  about  the 
skull  of  this  reptile  is  the  now  well-known  circumstance  that  its 
zygomatic  arch  is  almost  completely  atrophied,  and  further  that  by 
the  union  of  the  post-  and  prefrontal  bones,  the  frontal  is  most 
completely  prevented  from  participating  in  the  formation  of  the 
orbital  periphery. 

In  outline  the  comparatively  large  foramen  magnum  is  a  transverse 
ellipse,  while  the  condyle  of  the  occiput  below  it  is  reniform  in  shape 
and  distinctly  exhibits  throughout  life  the  sutural  traces  of  the  bones 
that  enter  into  its  formation.  Spacious  from  side  to  side,  but  not 
lofty,  the  posterior  temporal  fossae  are  much  over-arched  by  the  free 
posterior  edge  of  the  parietal  bone.  Either  parotic  process  is  stout, 
being  directed  upwards,  backwards,  and  principally  outwards,  while 
the  various  infero-lateral  foramina  at  or  near  its  base  are  of  com- 
paratively large  size :  relatively  krger,  for  instance,  than  we  find 
them  iu  the  skull  of  a  big  Iguana  tuberculata  that  I  have  at  hand. 
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The  positerior  uasal  fossae  are  elougo-pear-shaped  apertures  with 
the  bulhous  ends  directed  backwards,  while  either  palatine  foramen 
is  of  an  oval  outline  and  of  no  great  size.  The  inferior  temporal 
fossa  is  capacious,  and  a  firm  thin  plate  of  cartilage  standing  verti- 
cally in  the  median  plane  divides  the  orbital  cavities  internally. 
This  is  the  interorbital  septum. 

Of  fair  extent,  the  btuis  cranii  is  nearly  a  horizontal  surface, 
showing  but  a  very  slight  general  concavity  over  it.  This  is  at 
variance  with  such  a  form  as  Iguana  tubercuiata,  where  the  area 
to  which  we  refer  is  considerably  concaved.  In  a  previous  paragraph 
we  have  already  sufficiently  referred  to  the  tympano-eustachian  fossa 
and  the  characters  of  the  columella  auris. 

Whatever  may  be  the  condition  of  the  parietal  ossifications  in  the 
very  young  HelodermOy  they  are  in  the  adult  reptile  represented 
solely  by  a  solidly  ossified  and  dense  plate  of  bone.  This  bifurcates 
behind,  and  either  limb  is  directed  backwards  and  outwards  and 
slightly  downwards  to  articulate  with  the  squamosal  of  the  same  side 
as  well  as  with  the  corresponding  parotic  process.  Viewed  from 
above  the  anterior  margin  of  the  parietal  plate  is  represented  by  a 
finely  serrated  transverse  line ;  the  superior  surface  of  the  bone  is 
nearly  horizontal  and  usually  supports  a  group  of  the  ossified  dermal 
tubercles,  which  have  fused  with  it.  Near  the  middle  of  its  ventral 
surface  is  seen  a  small  pit,  which  it  would  seem  is  situated  too  far 
back  to  represent  the  vestige  of  the  parietal  foramen.  It  by  no  means 
pierces  the  bone.  At  some  dbtance  within  its  external  free  margin, 
on  either  side,  this  bone  develops  a  longitudinal  ridge.  This  is  most 
conspicuous  near  its  middle,  and  resting  here  against  its  outer  aspect 
are  the  upper  ends  of  the  columella  and  the  prootic. 

In  old  specimens  of  this  Reptile,  ihe/rontal  bonet  are  indistinguish- 
ably  fused  together,  and  upon  a  superior  aspect  of  the  skull  not  a 
trace  of  the  median  suture  that  originally  stood  between  them  can 
be  made  out.  And  even  within  the;  cranium  it  is  hardly  to  be 
discerned  at  all.  By  a  straight  transverse  coronal  suture,  this  frontal 
bone  articulates  posteriorly  with  the  parietal ;  while  we  have  already 
mentioned  the  fact  as  to  how  it  is  prevented  from  participating  in 
the  formation  of  the  orbital  periphery  by  the  meeting  of  the  pre- 
and  postfrontal  elements.  Posteriorly,  these  united  frontals  are 
almost  entirely  masked  from  our  view  by  the  layer  of  fused  and 
ossified  dermal  tubercles  that  overlie  the  entire  fore  part  of  the 
skull.  One  never  meets  with  skidls  of  old  individuals  of  H.  sus- 
pectutn  as  free  from  this  feature,  nor  with  the  naso-frontal  and 
fronto-parietal  sutures  anything  like  as  clearly  defined  as  is  seen  in 
the  skull  of  //.  horridum  which  is  figured  for  us  by  Mivart 
(Encycl.  Brit.  9th  ed.  vol.  xx.  p.  451,  fig.  12  /.).  Ventrally,  the 
frontals  of  the  skull  of  our  present  subject  offer  us  a  peculiar  cha- 
racter. Opposite  the  orbits  each  one  sends  downwards  and  inwards  a 
broad  and  curved  plate  of  bone  which  mesially  meets  and  fuses  with 
a  corresponding  plate  coming  from  the  bone  of  the  other  side.  This 
arrangement  gives  ri^e  to  a  transverse  osseous  bridge,  and  the  large 
mesial  foramen  it  assists  to  form   has  passing  through  it  certain 
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ini|iortaut  structures  which  are  ou  their  way  to  the  rhiual  spaces. 
That  is,  duriug  life  such  is  the  case.  Passing  next  to  a  consider- 
ation of  the  nasals,  they  are  seen  to  he  fused  together  in  a  manner 
quite  similar  to  that  which  has  just  been  described  for  the  frontals, 
and  it  is  only  upon  the  roof  of  the  rhinal  spaces  that  the  sutural  traces 
can  be  made  out  at  alL  Laterally,  a  nasal  articulates  with  the 
corresponding  maxillary  and  prefrontal;  anteriorly  the  two  unite 
to  send  forward  a  process  that  articulates  with  the  premaxillary  in 
the  middle  line ;  posteriorly  the  naso-frontal  suture  is  seen  to  be 
represented  by  a  deeply  zigzagged  line ;  and,  finally,  these  fused 
nasals  at  their  antero-inferior  surface,  mesially,  meet  the  hinder 
ends  of  the  septomaxillaries.  They  assist  in  the  formation  of  the 
peripheries  and  upper  parts  of  the  external  narial  apertures. 

Articulating  with  the  nasals,  the  vomers,  the  maxillaries,  and  the 
septomaxillaries,  the  premaxilla  presents  a  strong  mid-process  in 
front  which  is  carried  backwards  as  the  nasal  process.  Its  alveolar 
portion  is  rather  broad  and  commonly  bears  upon  either  side  four 
teeth.  Behind  these,  and  in  the  middle  line  upon  the  ventral 
aspect,  are  seen  two  small  processes  placed  side  by  side.  The  united 
anterior  apex  of  the  vomers  just  reaches  to  them.  A  similar  character 
to  this  is  seen  in  a  skull  of  Iguana  tuberculata  at  hand,  only  in 
it  the  apices  of  these  two  little  apophyses  have  fused  together,  thus 
forming  a  foramen  between  them. 

Again  viewing  the  fore  part  of  the  skull  upon  its  externo-lateral 
aspect,  we  observe  that  the  thickly  set,  fused  osseous  dermal 
tubercles  are  carried  down  over  the  maxillary  and  jugal  bones  upon 
either  side.  They  do  not,  however,  entirely  cover  the  maxillary^ 
for  a  narrow  strip  of  its  externo-alveolar  portion  is  free  from  them, 
and  this  extends  from  the  jugal  all  the  way  round  to  the  narial 
aperture  of  the  same  side.  As  in  so  many  other  forms  of  Lizards, 
this  smooth  and  narrow  surface  of  the  maxillary  seen  upon  its 
external  aspect,  bounded  below  by  its  free  alveolar  margin,  is 
characterized  by  a  longitudinal  row  of  some  six  or  seven  minute 
foramina;  they  pierce  the  bone  opposite  the  teeth,  or  in  some 
instances  even  between  them. 

Either  one  of  the  maxillaries  articulates  with  a  good  many  bones  ; 
it  articulates  with  an  os  transversum,  with  a  palatine,  with  a  jugal, 
lacrymal.  and  prefrontal,  with  a  septomaxillary  and  a  premaxillary, 
with  a  nasal,  and  finally  it  may  even  come  in  contact  with  one  of 
the  vomers  of  the  corresponding  side.  A  maxillary  forms  the  outer 
lateral  wall  of  the  nasal  fossa,  and  also  a  part  of  the  roof  of  the 
same  cavity.  It  also,  in  Heloderma,  contributes  largely  to  the 
formation  of  the  bony  part  of  the  roof  of  the  mouth  ;  and  here  upon 
its  ventral  aspect  it  is  somewhat  concaved,  while  along  its  alveolar 
edge  the  row  of  teeth  are  found.  These  latter  are  grooved  in  a 
manner  similar  to  the  teeth  found  in  the  mandible,  notwithstanding 
the  fact  that  they  do  not  now  seem  to  be  intended  to  conduct  a 
poisonous  fluid  at  the  time  the  reptile  inflicts  its  bite. 

SeptowutxUlaries  are  large  and  thoroughly  ossified.  They  are  in 
contact  with  the  maxillaries,  the  premaxillary,  the  nasals,  and  the 
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vomers,  aud  contribute  largely  to  the  osseous  floor  and  inner  wall  of 
either  narial  aperture  in  front. 

Parial  vomers  are  found  in  the  skull  of  Heloderma.  They  arc 
represented  by  rather  long  stout  ossifications ;  subcylindriod  in 
form,  and  either  one  showing  a  partial  groove  down  its  dorsal 
aspect  longitudinally.  A  septomaxillary  notches  a  vomer  on  the 
same  side,  externally,  near  its  anterior  end.  These  vomers  are  in 
contact  in  front,  but  they  gradually  diverge  from  each  other  as  they 
pass  backwards  to  articulate  with  the  palatine  of  either  side.  How 
different  these  bones  are  from  the  broad,  flat  vomers  as  we  find  them 
in  Iguana  iuberculata,  where  they  are  in  contact  with  each  other, 
mesially,  for  their  entire  lengths ! 

Either  j'u^al  is  represented  by  a  strong  curved  bone  which  forms 
the  postero-ventral  boundary  of  the  external  periphery  of  the  orbit. 
Behind  it  articulates  with  the  postfrontal,  while  anteriorly  it  is 
suturally  connected  with  the  lacrymal,  the  os  transversum,  the 
maxillary,  and  the  prefrontal.  True  fusion  has  almost  taken  place 
among  some  of  these  sutures,  notably  the  anterior  ones.  At  its 
postero-inferior  angle  behind,  the  jugal  develops  a  stumpy  apophysis. 
Essentially  this  bone  is  a  very  difierent  afi^air  from  what  we  find  in 
a  Varanus,  wherein  it  b  reduced  to  almost  spiculiform  proportions 
and  curving  upwards  fails  to  reach  the  postfrontal '. 

Making  extensive  articulations  by  very  firm  sutures  with  the 
parietal,  the  prefrontal  and  frontal,  and  the  jugal,  a  postfrontal 
bone  is  here  a  fair-sized  ossification  that  forms  the  supero-posterior 
angle  of  the  orbit,  and  completes  the  corresponding  part  of  its 
periphery.  Instead  of  being  a  small  and  comparatively  unimportant 
bone,  as  indeed  it  is  in  some  of  the  Lacertilians,  the  prefrontal  in 
Heloderma  constitutes  one  of  the  most  essential  elements  at  the 
fore  part  of  the  cranium.  It  is  in  sutural  contact  with  the  post- 
frontal and  frontal,  with  the  nasal  and  the  lacrymal,  with  the  jugal, 
the  palatine,  and  finally  with  the  maxillary.  With  the  lacrymal  it 
forms  the  anterior  wall  of  the  orbit,  as  well  as  its  antero-superior 
margin.  Internally,  it  bounds  the  lacrymal  foramen,  while  its  dorsal 
surface  is  largely  covered  by  a  lateral  extension  of  the  co-ossified 
dermal  tubercles. 

Forming  the  outer  boundary  of  the  osseous  lacrymal  duct  or 
canal,  and  wedged  in  between  or  rather  among  the  prefrontal,  max- 
illary, and  jugid  bones,  we  find  the  small  lacrymal  ossification. 
Externally  it  is  generally  covered  by  one  of  the  dermal  ossifications 
that  overlie  the  surface  of  the  skull  in  front,  and  it  fuses  with  it. 

A  palatine  is  seen  to  be  a  large  tripronged  bone  that  develops 
a  transverse  ridge  upon  its  dorsal  aspect.  This  ridge  articulates 
with  the  prefrontal  bone.  The  inner  fork  of  the  palatine  articulates 
with  the  hinder  end  of  the  vomer  of  the  same  side ;  its  posterior 
fork  engages  the  antero-internal  limb  of  the  corresponding  pterygoid ; 

^  My  thanks  are  due  lu  Mr.  F.  A.  Lucas  for  the  loan  of  a  skull  of  a  spednien 
of  Varanua  betigaU^ntis,  an  well  as  an  imperfect  skeleton  of  Crotapktftus  coUaru, 
both  from  the  collections  of  the  U.  S.  National  Museum  (Nos.  29226,  29151 
respectively). 
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lastly,  the  external  fork  of  a  palatine  articulates  with  the  maxillary 
and  the  transpalatine  or  os  transversum.  With  the  pterygoid  it 
completes  the  inner  periphery  of  the  palatine  foramen ;  it  forms  its 
entire  anterior  houndary,  as  it  does  the  posterior  boundary  of  the 
internal  narial  aperture. 

An  09  transversum  is  an  important  element  in  the  lateral  chain  of 
bones  at  the  base  of  the  skull.  It  is  deeply  cleft  behind  in  the 
horizontal  direction,  and  into  this  closely  fits  the  external  limb  of 
the  corresponding  pterygoid,  which  is  wedged  for  the  purpose. 
And  it  is  thus  that  the  pterygoid  is  extended  to  the  maxiliaryy  as 
through  the  palatine  it  is  by  its  internal  fork  extended  to  the  vomer 
of  the  same  side.  Articulating,  then,  with  a  palatine,  with  the 
maxillary  and  the  pterygoid,  and  touching  the  jugal  to  its  outer 
side,  the  os  transversum  completes  the  outer  periphery  of  the  palatine 
foramen  ;  and  also  affords  an  important  contribution  to  the  osseous 
floor  of  the  orbital  cavity. 

The  pterygoids  are  a  somewhat  long  and  slender  pair  of  bones. 
Either  one  presents  an  enlarged  anterior  moiety  and  a  straight  and 
slighter  hinder  shaft.  These  two  portions  form  a  curve  which 
presents  its  concavity  to  the  outer  side,  and  pressing  against  its 
inner  side  at  the  middle  is  the  extremity  of  the  corresponcUng  basi- 
pterygoidal  process.  This  latter  is  stout  and  prominent,  and  has 
the  appearance  of  pushing  the  pterygoid  firmly  against  the  quadrate 
of  the  same  side,  as  the  columella  appears  to  prevent  it  from  rising 
upwards.  The  pterygoid  develops  a  small  lip  of  bone  at  its  ventral 
side,  which,  extending  backwards,  overlaps  the  basipterygoid 
process  and  thus  prevents  the  slipping.  As  to  its  articulations,  we 
are  to  note  that  a  pterygoid  meets  the  columella,  the  basipterygoid 
process  the  quadrate,  while  anteriorly  it  is  powerfully  wedged  into 
the  OS  transversum,  suturally  linked  to  the  palatine,  and  barely 
touches  the  jugal.  To  some  extent  a  pterygoid  assists  to  complete 
the  osseous  flooring  of  the  orbit,  and  it  also  completes  the  boundary 
of  the  palatine  foramen  behind. 

Dr.  Mivart  has  said  in  his  article  **  Reptiles^  '  in  the  9th  edition 
of  the  'Encyclopaedia  Britannica  (p.  451),  that  ''The  skull  of 
Heloderma  is  very  remarkable  in  that  it  has  no  zygomatic  arch 
whatever." 

And  this  is  commonly  the  way  in  which  thb  fact  is  stated.  It 
is  not,  however,  strictly  true,  for  upon  examining  skulls  of  both  old 
and  young  individuals  of  Heloderma  suspectum  I  find  at  least  a  very 
substantial  rudiment  of  the  arch  in  question.  It  also  has  been 
noticed  by  Bocourt  and  by  Troschel.  It  consists  of  a  freely 
articulated  conical  ossicle  standing  on  top  of  the  quadrate,  being 
moulded  to  the  outer  side  of  the  posterior  end  of  the  squamosal, 
with  which  it  also  freely  articulates.  It  is  seen  to  be  present  upon 
both  sides.  That  it  is  the  osseous  rudiment  of  the  hinder  end  of 
the  zygomatic  arch  in  this  reptile  there  cannot  be  the  shadow  of  a 
doubt. 

The  squamosals  are  well  developed  and  occupy  their  most  usual 
position  as  seen  in  Lizards,  being,  upon  either  side,  accurately  moulded 
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on  the  posterior  bifurcation  of  the  parietal  bone.  Either  8<|uamo8a1 
articulates  with  the  parotic  process,  the  parietal,  the  rudiment  of 
the  zygomatic  arch,  and  finally  contributes  in  a  very  limited  degree 
to  the  articulatory  facette  for  the  quadrate  bone. 

This  last-named  element  of  the  lateral  aspect  of  the  cranium  ia 
lar^e  in  Heloderma,  and  transversely  unusually  broad,  its  outer 
moiety  behind  is  concaved  in  the  vertical  direction,  while  its 
anterior  face,  though  slightly  convex,  is  nearly  flat.  Tubercular 
eminences  and  depressions  finish  off  its  summit,  and  two  obliquely- 
placed  articular  facets,  intended  for  the  mandible,  occupy  its 
mandibular  end. 

Most  Lizards  have  the  epipterygoid(co\vime]\B)  extending  between 
the  pterygoid  and  the  anterior  edge  of  the  prootic  ;  in  Heiodenmot 
however,  it  quite  reaches  to  the  ventral  surface  of  the  parietal*  In 
Iguana  tuberculata  it  lacks  a  couple  of  millimetres  of  accomplishing 
this ;  in  both  of  these  reptiles  it  rests  against  the  prootic  above. 

Already  I  have  said  that  the  foramen  magnum  is  of  good  size, 
being  a  transverse  ellipse  in  outline,  and  that  the  occipital  condyle 
faintly  shows  the  sutures  upon  its  convexity  throughout  life. 

And  now  we  pass  to  a  consideration  of  some  of  the  bones  that 
more  directly  enter  into  the  formation  of  the  brain-case.  Presenting 
nothing  worthy  of  special  remark,  the  basioccipital  is  nevertheless 
interesting  from  the  fact  that  the  process  it  develops  upon  either 
side,  below  the  optic  aperture,  is  of  rather  unusual  prominence  and 
size.  We  have  already  alluded  to  the  large  parotic  processes ;  each 
one  is  formed  by  the  exoccipital  aud  opisthotic  of  the  corresponding 
side. 

A  character  of  some  value  is  seen  in  the  fact  that  the  supra- 
occipital  fails  to  reach  the  ventral  surface  of  the  parietal  by  not  an 
inconsiderable  interspace ;  this,  of  course,  likewise  applies  to  its 
lateral  portions,  the  epiotics.  More  anteriorly,  the  prootic  of  either 
side  articulates  both  with  the  under  surface  of  the  parietal,  as  well 
as  with  the  superior  end  of  the  epipterygoid.  Tbe  several  otic 
bones  mentioned  appear  to  go  to  form  the  auditory  capsule  in  the 
same  manner  as  they  do  in  all  ordinary  Lizards. 

Every  trace  of  the  suture  between  the  basioccipital  and  the  basi- 
sphenoid  has  been  absorbed  in  skulls  of  adult  individuals  ;  I  find  it 
persisting,  however,  in  the  skull  of  an  old  Faranus  bengaUnsis^ 
and  according  to  Parker  (T.  J.)  this  is  also  the  case  with  Lacerta 
viridis.  This  suture,  when  it  persists,  is  generally  a  straight  trans- 
verse line. 

Strong  basipterygoid  processes  with  dilated  ends  are  developed 
on  the  part  of  the  basisphenoid,  and  they  ipring  from  their  usual 
points,  and  articulate,  in  a  manner  already  described  above,  with 
the  pterygoids. 

Ossifications  representing  the  paraspkenoid,  as  well  as  the  aU- 
sphenoids,  may  be  present  in  the  skulls  of  fully-matured  individuals. 
They  are  to  be  found  in  their  usual  positions. 

No  especial  study  was  made  of  the  openings  that  give  exit  to  the 
cramal  nerves  from  brain-case,  other  than  to  note  the  facta  that 
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the  ragus  and  condylar  foramina  are  to  be  found  at  their  most 
common  sites  as  seen  in  ordinary  Lizards.  The  anterior  margin  of 
the  prootic  is  also  notched  for  the  passage  of  the  5th  and  7th  nerves, 
this  notch  being  converted  into  a  foramen  by  the  membrane  that 
helps  to  enclose  the  fore  part  of  the  cranial  casket  when  the  skull  is 
ncrmallv  complete.  The  8th  nerve  emerges  from  the  internal 
auditory  meatus. 

Next  turning  to  the  mandible  I  would  add  a  few  words  to  what 
1  have  already  said  in  reference  to  the  teeth.  The  ducts  which 
lead  from  the  poison-gland  upon  either  side  do  not  pass  directly 
through  the  ramus  of  the  jaw  to  the  base  of  the  groove  of  the  tooth 
to  be  supplied,  as  one  might  naturally  suppose.  Rather  this  is  the 
arrangement.  Let  us  choose  a  large  tooth  from  the  middle  of  the 
series  for  an  example.  In  the  first  place  it  must  be  noted  that 
when  the  grooves  upon  the  tooth  are  followed  down  to  the  base  of 
the  tooth  it  is  not  at  that  point  that  we  find  the  internal  foramen 
that  is  intended  to  transmit  the  poisonous  fluid  to  the  groove  in 

auestion.  The  external  duct  enters  by  means  of  a  foramen  directly 
irough  the  outer  bony  wall  of  the  ramus.  This  leads  into  quite  a 
cavity  which  existe  in  the  body  of  the  jaw  and  at  the  base  of  the 
tooth.  Now  the  foramen  that  leads  into  the  mouth  and  finally 
supplies  the  tooth  with  the  venom  makes  its  entrance,  as  I  have 
already  said,  at  the  base  of  the  structure,  but  by  this  I  by  no  means 
intend  to  imply  that  the  dental  groove  leads  into  this  opening.  On 
the  other  hand  it  is  found  exactly  opposite  the  tooth  and  well 
towards  the  mesial  plane.  It  will  be  seen  that  the  base  of  the  tooth 
slopes  inwards  and  slightly  backwards,  and  the  reverse  of  this 
course  indicates  the  direction  of  the  internal  division  of  the  fora- 
minal  passage  when  followed  from  within  outwards.  From  the 
structure  of  these  parts,  then,  I  am  compelled  to  infer  that  the  fate 
of  the  venom  upon  being  jetted  from  the  gland  is  thb  : — it  passes 
directly,  though  somewhat  obliquely,  through  the  body  of  the 
mandible,  and  enters  the  mouth  through  the  foramen  at  the  extreme 
base  of  the  tooth  towards  the  median  plane.  The  edges  of  the  thickened 
mucous  membrane  on  either  side  of  the  row  of  teeth  form  there  a 
longitudinal  gutter  as  it  were ;  this  is  flooded  full  upon  the  venom 
being  thrown  into  the  buccal  cavity,  it  surrounding  the  teeth  in 
consequence.  Then,  simultaneous  with  this,  when  the  reptile  makes 
its  bite,  the  grooves  upon  the  teeth  simply  serve  as  conduits  to 
conduct  the  venom  into  the  wound.  And  when  one  comes  to  think 
of  it,  thifl  IS  a  very  simple  arrangement,  the  more  especially  so  when 
compared  with  the  more  highly  perfected  poison-fangs  of  such  a 
reptile  as  Crotalus. 

Heloderma  has  a  mandible  to  its  skull  that  seems  to  be  composed 
of  the  usual  number  of  bones  found  in  tho  make-up  of  lower  jaws  of 
all  ordinary  Lizards.  There  is  a  strong  well-developed  articular^ 
with  iis  large  angular  process  directed  posteriorly,  and  with  its 
articulation  for  the  quadrate,  the  latter  showing  two  concavities 
fidng  upwards,  backwards,  and  inwards.  Upon  the  inner  side  of 
the  ramus,  between  the  articular  and  the  coronary,  there  is  to  be 
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found  a  short  longitudinal  gutter  with  a  foraminal  pit  at  either  end 
of  it.  MeckePs  cartilage^  as  usual,  is  ensheathed  hy  the  anterior 
portion  of  the  articular  element  of  the  mandible,  from  whence  it 
proceeds  forwards  to  the  symphysis,  being  exposed  along  the  inner 
side  of  the  dentary  for  its  anterior  moiety.  The  angular^  pointed 
behind  and  truncated  in  front,  occupies  nearly  the  middle  third  of 
the  ventral  border  of  the  ramus.  The  two  bones  thus  far  alluded 
to  are  designated  by  Hoffmann  as  the  articulare  and  the  angularcy 
respectively.  And  it  is  my  intention  in  the  present  connection  to 
use  the  nomenclature  for  the  ramal  elements  given  us  by  that 
distinguished  anatomist  (see  Bronn's  '  Thier-Reichs,'  Rept.  22-24 
Lief.  1881,  Taf.  Ixvii.  figs.  4-5),  as  his  account  of  thefe  ossifications 
is  far  more  satisfactory  than  any  other  that  I  happen  to  have  at  my 
hand  at  the  present  moment.  The  coronoideum  occupies  its  usual 
position,  developing  upon  its  mid-dorsal  border  a  strong  quadrate 
coronoid  process,  which  takes  on  an  upward  and  backward  direction. 
This  element  articulates  with  the  dektale,  the  complement  are ,  the 
operetdare,  and  the  articulare.  Forming  the  base  of  a  fossa  be- 
tween the  bifurcations  of  the  coronoideum,  upon  the  mesial  aspect 
of  the  ramus,  occurs  a  thin  splint-bone,  the  complementare^  and  this 
is  probably  the  '*  splenial "  element  of  some  authors.  Beyond  the 
ossifications  thus  far  described  we  find  an  operculare ;  it  is  a  flat, 
irregular  shaped  bone  that  stands  between  the  dentale  on  the  one 
hand  and  the  coronoideum,  complementare,  and  the  angulare  on  the 
other,  forming  a  fair  share  of  the  mid-portion  of  the  surface  of  the 
inner  aspect  of  the  ramus. 

Still  more  important  is  the  dentale,  which,  as  we  know,  bears  the 
teeth.  This  is  here  quite  a  powerful  bone  forming  the  distal  moiety 
of  the  mandible,  being  markedly  concaved  upon  its  mesial  aspect, 
and  correspondingly  convexed  both  vertically  and  antero-posteriorly 
on  its  external  surface.  As  I  have  already  said,  the  symphysis  of 
the  two  dentary  elements  is  notably  weak ;  indeed,  the  bones  of  the 
two  sides  are  little  more  than  in  contact  at  the  point  in  question. 

Two  small  foramina  pierce  the  operculare  upon  its  inner  aspect, 
as  does  one  the  angulare  posterior  to  these.  Externally  there  is 
also  an  opening  of  this  character  which  is  found  in  the  suture 
between  the  coronoideum  and  the  articulare,  being  vertically  below 
the  coronoid  process. 

The  hyoid  apparatus. — At  its  hinder  extremity  the  slender  basi- 
hyal  is  just  sufficiently  enlarged  to  admit  of  its  articulation  with 
the  anterior  and  posterior  cornua.  Posterior  to  this  point  it  does 
not  send  back  any  median  process,  while  in  front  its  delicate 
cartilaginous  rod  is  continued  forwards  into  the  tongue.  Upon 
either  side  of  its  binder  and  slightly  enlarged  end  it  has  articulating 
with  it  the  mesial  heads  of  the  anterior  cornua.  These  latter  have 
their  slender  shafts  at  first  directed,  upon  either  side,  forwards  and 
outwards,  when  at  a  certain  distance  they  are  bent  upon  themselves, 
and  then  are  directed  outwards  and  backwards.  At  the  point  of 
flexion  there  appears  to  be  some  sort  of  a  simple  joint  present. 

l^ht  posterior  cornua  are  represented  by  paired  bony  rods  of  a 
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sobcylindrical  fonn ;  they  articulate  with  the  basih jal  posterior  to 
the  mesial  heads  of  the  anterior  cornua.  Curving  backwards  and 
outwards,  their  hinder  ends  are  tipped  with  cartilage,  which  latter 
character  reminds  one  of  the  thjro-hyals  as  seen  in  most  birds — all 
ordinary  existing  birds.  It  is  only  the  anterior  joints  of  the  pos- 
terior comaa  of  the  hyoidean  arches  in  thb  Lizard  that  ossify  ;  all 
the  remaining  parts  of  the  apparatus*are  cartilaginous,  even  in  very 
old  specimens. 

From  this  brief  description  it  will  be  seen  that  the  hyoidean 
arches  in  Heloderma  simply  add  another  pattern  of  these  structures 
to  the  various  forms  they  assume  among  Lizards  generally.  Ac- 
cording to  Cuvier,  Hoffmann,  the  Parker,  and  many  other  anato- 
mists, these  parts  differ  in  a  number  of  species  of  the  Geckos,  in 
Gonyocephalus,  in  Iguana,  in  Scincua,  in  Chamteleon,  and  in  many 
other  species  and  genera. 

In  such  a  species  as  Lacerta  viridis,  according  to  Professor  T.  J. 
Parker  (*  Zootomy '),  all  three  cornua  of  the  hyoid  apparatus  are 
present,  the  anterior,  middle,  and  posterior,  and  such  elements  are 
represented  as  the  hypo-hyal,  the  stylo-hyal,  the  cerato-hyal,  and 
the  epibranchial  of  the  second  branchial  arch. 

On  the  Shoulder- Girdle  and  the  Pectoral  Limb. 

A  description  of  the  simple  form  assumed  by  the  sternum  in 
Heloderma  has  already  been  presented  above.  This  structural 
simplicity  appears  to  be  extended  to  the  shoulder-girdle,  A  broad 
part  of  the  mesial  border  of  either  coracoid  remains  cartilaginous, 
and  this  is  wider  in  front  than  it  is  behind.  Fusing  with  the 
corresponding  scapula,  the  osseous  part  of  the  coracoid  at  a  point 
upon  the  posterior  margin  of  the  girdle  yields  to  the  articular 
surface  of  the  glenoid  cavity  its  ventral  moiety.  Just  anterior  to 
this  point  is  to  be  seen  a  small  fenestra,  that  appears  to  indicate  the 
original  divisional  space  between  the  precoracoid  and  the  coracoid 
proper.  In  rough  outline  the  form  of  the  coracoid  simulates  the 
sector  of  a  circle,  the  apex  being  at  the  glenoid  cavity.  Anteriorly 
these  bones  overlap  each  other,  while  posteriorly  the  mesial  margin 
of  either  one  articulates  with  the  groove  occupying  the  antero- 
external  border  of  the  sternum.  In  a  specimen  before  me  it  is  the 
left  coracoid  that  underlaps  the  right,  while  the  clavicles  and  inter- 
clavicle  tend  to  hold  them  in  this  position.  It  may  not,  however, 
be  that  the  left  bone  is  always  positioned  ventrad.  From  all  this 
it  will  be  observed  that  the  coracoid  in  Heloderma  having  the  form 
described,  its  several  elements  are  so  fused  together  that  it  remains 
only  to  make  out  the  cartilaginous  epicoracoid  (mesial  rim),  the 
precoracoid  and  coracoid  proper  being  indicated  by  the  position  of  a 
small  foramen  only,  while  the  mesocoracoid,  if  it  ever  exists  as  a 
separate  ossification  in  this  reptile,  is  here  now  completely  co-ossified 
with  the  other  elements. 

Bemg  rather  less  than  one  third  the  size  of  the  coracoidal  portion 
of  the  girdle,  the  ecapula  has  its  upper  and  lower  extremities  dilated. 
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the  bone,  as  in  the  case  of  the  coracoid,  being  transversely  flattened. 
Its  antero-yentral  end  fuses  with  the  coracoid,  while  its  postero- 
ventral  end  goes  to  help  form  the  dorso-superior  part  of  the  glenoid 
cavity.  Its  antero-superior  angle  articulates  with  the  outer  end  of 
the  corresponding  clavicle,  and  its  dorsal  border  articulates,  for  its 
entire  length,  with  the  superimposed  suprascapula. 

The  expanded  dorsal  part  of  the  scapula  is  harmoniously  extended 
by  the  still  more  dilated  semi-osseous  suprascapula.  The  dorsal 
border  of  this  element  of  the  girdle  is  markedly  convex,  the  mid- 
point of  its  arc  almost  reaching  to  the  transverse  processes  of  the 
vertebree  of  the  spine  above  it.  In  situ,  it  is  seen  to  be  a  thin 
plate  resting  upon  the  last  four  cervical  ribs  by  its  mesial  flat  surface, 
oeing  connected  with  the  rest  of  the  girdle  in  the  manner  we  have 
described. 

The  Interclavicle  (episternum)  is  represented  by  an  azygos  bony 
bar,  which  is  somewhat  dilated  and  vertically  compressed  behind, 
while  it  is  small  and  tapering  in  front,  at  which  latter  point  it  stands 
between  the  mesial  ends  of  the  clavicles,  being  slightly  dorsad  to  them. 
Posteriorly  its  dilated  extremity  is  attached  to  the  ventral  surface 
of  the  antero-mesial  angle  of  the  sternum,  the  union  being  through 
the  medium  of  firm  ligament. 

Either  clavicle  is  represented  by  a  slender,  subcom  pressed  bone 
articulating  in  a  manner  already  indicated  above.  When  seen  tn 
situ  it  at  first  passes  from  its  articulation  with  the  interclavicle 
outwards.  Near  the  middle  point  of  its  shaft  it  bends  at  a  gentle 
angle  upwards,  and  from  thence  goes  to  its  facet,  found  at  the 
antero-dorsal  angle  of  the  corresponding  scapula.  The  mesial  end 
of  the  clavicle  is  but  slightly  larger  than  its  outer  extremity,  and  the 
form  of  the  bone  thus  affords  a  good  classificatory  character.  Upon 
close  examination,  in  some  specimens,  it  may  be  discovered  that  its 
extreme  outer  tip  may  come  into  contact  with  the  suprascapula  at 
its  antero-ventral  angle. 

The  Pectoral  Limb, — Averaging  some  3*4  centimetres  in  length, 
the  humerus  presents  a  rather  short  subcylindrical  shaft,  with 
scarcely  any  curvature.  Its  extremities  are  markedly  expanded,  the 
imaginary  planes  in  which  they  lie  intersecting  each  other  at  an 
angle  of  about  35  degrees.  The  head  of  the  humerus  is  an  elongated 
facet,  and  throughout  life  the  sutural  trace  showing  where  this  is 
united  with  the  rest  of  the  bone  is  distinctly  yisible.  To  the  radial 
side  of  this  is  a  bony  crest  for  muscular  insertion,  having  a  form  much 
as  we  see  it  in  ordinary  existing  birds.  This  crest  is  turned  ulnad 
so  as  to  make  an  angle  with  the  rest  of  the  head  of  the  bone,  which  is 
also  similar  to  what  we  find  in  this  last-mentioned  class.  Distally, 
there  is  an  ulnar  and  radial  tubercle,  condylar  surfaces  for  articulation 
with  the  bones  of  the  antebrachium.  In  their  form  these  also 
remind  us  of  the  corresponding  structures  in  birds,  though  here  in 
this  Lizard  the  epiphysial  sutural  trace  is  visible  during  the  life  of 
the  individual.  The  epiphysis  in  question  includes  the  entire 
articular  portion.  Above  the  radial  tubercle,  the  side  of  the  expanded 
end  of  the  shaft  develops  a  moderately  prominent  ridge  several 
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millimetres  long.  At  the  middle  of  this,  upon  its  dorsal  aspect,  is 
found  a  small  pit  that  has  the  appearance  of  an  incompleted  foramen. 
This  character  is  constant. 

Both  the  radius  and  ulna  long  retain,  at  their  distal  and  proximal 
extremities,  the  evidences  of  the  epiphysial  sutural  traces.  Sub- 
cylindrical  in  form,  the  shaft  of  the  radius  is  but  very  slightly  bent, 
and  its  enlarged  distal  end  is  moulded  to  articulate  with  the  radial 
ossicle  of  the  carpus.  Its  proximal  extremity  is  also  enlarged,  cup- 
shaped  at  its  summit,  and  flattened  at  the  ulnar  aspect  of  its  head 
so  as  to  be  brought  close  against  the  corresponding  extremity  of 
that  bone  when  the  skeleton  of  the  arm  is  properly  articulated. 

The  ulna,  nearly  as  large  as  the  radius  in  point  of  size,  has  a 
compressed  shaft,  with  a  very  conspicuous,  semiglobular,  articular 
condyle  at  its  distal  extremity.  At  the  other  end  of  the  bone  the 
olecranon  is  well- developed,  and  a  "  greater  sigmoid  cavity  "  hand- 
somely excavated.  What  is  interesting  here  is  the  fact  that  no 
**  lesser  sigmoid  cavity  "  is  formed  to  admit  in  articulation  the  head 
of  the  radius,  which  latter  is  placed  at  the  expense  of  a  flattening  in 
order  to  articulate  with  an  apposed  flat  surface  on  the  ulna,  which 
occurs  at  the  site  of  the  "  lesser  sigmoid  cavity  "  as  it  is  presented 
to  us  in  anthropotomy.  Thus  it  will  be  seen  that  a  sliding  movement 
is  admitted  of  here,  but  not  a  rotary  motion  on  the  part  of  the 
head  of  the  radius,  as  is  the  case  in  many  of  the  higher  Vertebrata. 

Five  carpalia  represent  the  distal  row  of  ossicles  in  the  wrist  of 
Heloderma,  while  proximally  we  find  the  ulnare,  the  radiale,  and  a 
centraU,  Careful  search,  aided  by  a  good  lens,  failed  to  discover 
any  evidences  whatever  of  the  presence  of  an  intermedium,  much 
less  the  vestiges  of  any  rudimentary  digit.  In  a  previous  section, 
the  large  sesamoid  that  occurs  in  the  great  flexor  tendon  as  it  passes 
over  the  carpus  has  already  been  described  ;  and  ligamentously 
attached  to  the  outer  side  of  the  ulna  is  a  large  pisiform.  As  to 
articulations,  two  of  the  carpalia  extensively  articulate  with  the 
olnare  and  with  each  other,  while  the  inner  one  of  the  two  is  in 
contact  extensively  with  the  middle  ossicle  of  this  distal  row.  This 
last-named  one  in  turn  engages  the  entire  inner  surface  of  the  ossicle 
of  the  carpalia  upon  its  radial  side,  while  its  proximal  apex  comes 
slightly  in  contact  with  the  centrale.  Number  four  of  the  carpalia 
engages  the  entire  distal  surface  of  the  centrale,  but  barely  touches 
the  last  ossicle  of  the  distal  row  upon  the  radial  side.  This  one  is 
devoted  to  the  radiale  and  also  articulates  with  the  centrale.  Proxi- 
mally, the  centrale  articulates  with  the  ulnare  and  radiale.  Finally. 
it  is  hardly  necessary  to  mention  that  the  carpalia,  as  a  rule,  each 
engage  a  metacarpal  distally,  while  radiale  and  ulnare  articulate 
with  the  radius  and  ulna,  respectively. 

The  joints  of  the  several  digits  of  the  manus  remind  us  considerably 
of  the  corresponding  parts  as  we  find  them  in  the  toes  of  small 
ordinary  existing  birds,  more  especially  the  distal  ones.  Counting 
the  claw  in  each  case,  we  note  that  the  first  finger  upon  the  ulnar 
side  possesses  three  joints  ;  the  next  one  to  it  has  five ;  the  middle  one 
has  four ;  the  next  one^  radiadi  has  three ;  while,  finally  the  radial 
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digit  has  but  two.     Passing  from  this  last  one,  then,  towards  the 
ulnar  side  we  obserre  that  they  stand  2,  3,  4,  5,  3. 

Taken  as  a  whole,  this  pectoral  limb  of  Heloderma  is  a  very  well- 
deyeloped  one,  and  in  the  absence  of  the  intermedium  it  agrees  with 
the  Crocodiles ;  it  will  be  remembered,  however,  that  aside  from  this 
point  these  latter  have  a  very  diflterently  constituted  carpus  from  the 
one  we  have  just  described  in  the  Lizard  before  us. 

On  the  Pelvis  and  the  Pelvic  Limb, 

In  its  general  characters  and  in  its  outlines,  the  pelvis  of  Heloderma 
agrees  with  that  part  of  the  skeleton  as  it  is  found  in  all  ordinary 
Lizard-forms  known  to  us.  The  acetabulwm  is  extensive  but  not 
very  deeply  excavated,  it  being  formed  in  the  usual  way  by  the  union 
of  the  three  bones  composing  the  os  innominatum.  The  Uium 
contributes  its  share  to  the  dorsal  third  of  the  acetabulum,  and  from 
this  expanded  portion  it  at  first  passes  upwards,  then  curves 
upon  itself  to  pass  almost  directly  backwards,  and  only  slightly 
upwards.  All  this  last  part  of  the  ilium  is  stout  in  character  and 
rod-like  in  form,  being  compressed  from  side  to  side.  The  manner 
in  which  it  is  seized  by  the  two  sacral  vertebree  has  already  been 
described  above  when  speaking  of  the  vertebral  column.  Posteriorly 
the  ilium  is  carried  nearly  a  centimetre  beyond  its  sacral  articulation, 
terminating  behind  in  a  free  blunt  point.  The  pubis  (or  the  pubic 
bone)  represents  the  smallest  element  of  either  half  of  the  pelvis, 
it  being  the  antero-ventral  one  and  forming  the  antero-ventral  part 
of  the  acetabulum.  Dorsally  it  is  nearly  straight  from  the  last- 
named  point  to  the  symphysis  pubis,  while  from  side  to  side  it  is 
convex.  In  the  same  direction,  ventrally,  it  is  somewhat  excavated. 
At  its  usual  site  it  is  pierced  by  the  foramen  for  the  passage  of  the 
obturator  nerve^  while  just  anterior  to  this  point  a  fairly  well- 
developed  pectineal  process  is  to  be  seen. 

More  irregular  in  form  than  either  the  ihum  or  the  pubis,  the 
ischium  completes  the  postero- ventral  part  of  the  acetabulum.  To 
describe  it,  one  might  say  that  it  is  composed  of  a  broad  flattened 
arm  that  passes  downwards  and  inwards  from  the  acetabulum,  to 
merge,  ventrally,  into  a  quadrilateral  plate,  its  second  part;  and 
that  the  mesial  border  of  this  plate  forms  the  line  of  the  symphysis 
ischii.  This  latter  is  slightly  separated  by  a  slip  of  calcified  cartilage, 
and  tbis  is  continued  posteriorly,  beyond  the  symphysis,  into  the 
ventral  wall  of  the  cloaca,  as  a  small  os  cloaete. 

The  anterior  apex  of  the  united  ischia  is  but  5  millimetres  distant 
from  the  posterior  apex  of  the  united  pubic  bones,  and  this  is 
spanned  by  an  azygos  ligament,  that,  as  usual,  divides  the  not  large 
foramen  cordiforme  into  the  two  obturator  foramina.  Either  one 
of  these  latter  is  of  a  subelliptical  form.  Immediately  anterior  to 
the  pubic  symphysis,  we  find  a  small  nodule  of  cartilage  that  has 
been  designated  as  the  prepubis.  And  this  is  connected  with  the 
mesial  pubo-ischiadic  ligament,  and  even  the  hinder  portion  of  this 
latter  may  in  some  instances  chondrify. 
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Tke  Pelvic  Limb. — As  in  the  case  of  the  anterior  limb,  we  find  the 
long  bones  of  this  pelvic  extremity  culminating  at  their  proximal 
and  distal  ends  in  epiphyses  composed  of  calcified  cartilage,  and  the 
gutural  traces  between  them  and  the  true  bone  of  the  shads  are 
▼isible  throughout  the  life  of  the  individual.  One  of  these  superadded 
pieces  caps  the  trochanter  of  the  femur^  a  bone  which  here  has  a 
length  of  about  3*5  centimetres,  its  shaft  is  cylindrical  in  form 
and  nearly  straight ;  the  head  which  surmounts  it  (mostly  epiphysial) 
is  a  transverse  ellipsoid,  rearing  somewhat  above  the  process  seen  at 
the  preaxial  side  of  it,  which  represents  the  trochanter,  A  pit  is 
seen  for  the  ligamentum  teres,  and  this  is  partly  excavated  at  the 
expense  of  the  epiphysis,  and  partly  at  the  expense  of  the  shad 
adjacent.  Distally,  the  condyles  are  rounded  in  front,  with  a  shallow 
rotnlar  channel  between  them  ;  while  upon  the  posterior  aspect  they 
are  especially  sculpt  in  order  to  articulate  with  the  corresponding 
surfaces  presented  on  the  part  of  the  proximal  ends  of  the  two  bones 
of  the  leg. 

A  very  small  osseous  patella  is  visible  in  the  ligamentum  patella^ 
at  a  point  opposite  the  knee-joint. 

Transverse  sections  made  at  the  proximal,  middle,  and  distal  parts 
of  the  shaft  of  the  tibia  are  seen  to  be  triangular,  subcircular,  and 
snbtriangular,  respectively.  The  head  of  this  bone  is  much  enlarged, 
less  so  its  distal  extremity,  while  its  shaft  is  but  slightly  curved 
along  its  lower  third.  The  cnemial  ridge  is  pretty  well  marked,  as 
are  the  tuberosities  at  its  summit,  intended  for  articulation  with  the 
femur. 

Quite  straight  and  slender,  the  fibula  has  a  very  small  proximal 
extremity  as  compared  with  that  of  the  tibia,  while  its  distal 
end  u  transversely  widened  out,  being  markedly  compressed  in  the 
antero-posterior  direction.  These  two  bones  of  the  leg  are  of  about 
equal  length,  each  averaging  2*5  centimetres,  or  about  one  centimetre 
longer  than  the  femur. 

Returning  for  a  moment  to  the  knee-joint,  we  are  to  note  the 
presence  of  the  internal  and  external  semi-lunar  fibro-cartilages,  but 
the  osseous  sesamoids  found  in  these  parts  in  some  Lizards  (Lacerta) 
are  here  only  performed  in  cartilage.  In  this  last  statement,  of 
course,  I  do  not  include  the  patella. 

Co-ossification  is  extended  to  all  the  elements  of  the  proximal  row 
of  the  tarsus,  but  this  fusion  is  not  so  complete  as  to  entirely  oblite- 
rate the  original  sutural  landmarks.  For  even  in  fully  adult  specimens 
an  e\amination  of  this  now  single  bone  reveals  the  limitations  of 
three  segments  that  compose  it ;  these  we  take  to  be  a  tibiale  (astra- 
galus), ayf^ti/artf  (calcaneum),  and  the  centrale.  The  last-named 
one  is  very  large,  comparatively,  and  may  include  au  intermedium, 
but  there  is  no  evidence  of  it.  Proximaily,  this  tihio-fibulare  has  a 
large  facet  upon  either  side  to  accommodate  in  articulation  the  fibula 
aod  the  tibia,  while  distally  it  is  in  contact  with  the  tarsalia  and  two 
of  the  metatarsals. 

Passing  to  the  consideration  of  the  tarsalia  themselves,  we  are  to 
note  that  in  the  case  of  tarsale  1  and  2  they  appear  only  to  be 
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represented  by  an  inconspicuous  intercalated  bit  of  thin  cartil^e, 
barely  preventing  the  contact  of  the  tibio-fibulare  with  the  first  two 
metatarsals.  Proximal  epiphyses  of  these  latter,  however,  arc 
moulded  to  meet  the  ends  of  perfect  articulation.  Subcuboidal  in 
form,  tar^ale  3  is  a  well-ossified  bonelet  articulating  with  second  and 
third  metatarsals,  with  tarsale  2,  and  with  the  tibio-fibulare,  or  the 
co-ossified  mass  representing  the  elements  of  the  proximal  row.  The 
basal  ends  of  the  2nd  and  3rd  metatarsals  are  markedly  smaller  than 
they  are  in  the  1st  and  4th,  indeed  in  the  latter  it  has  its  proximal 
extremity  very  conspicuously  expanded.  Tarsale  4  is  a  larger 
nodule  of  bone  that  articulates  with  the  tarsal  elements  upon 
either  side  of  it,  with  the  4th  metatarsal,  and  ^ith  the  tibio-fibulare. 
Finally,  more  remarkable  than  any  of  the  rest  is  tarsale  5  ;  it  is  a 
wonderfully  irregular  bone  in  form,  and  peculiar  in  other  respects. 
It  articulates  by  merely  a  vertical  line  with  the  tibio-fibnlarc. 
Bxtemally  it  sends  forward  a  prominent  process  that,  by  a  trochlear 
facet  at  its  extremity,  articulates  with  the  basal  phalanx  of  the  5th 
metatarsal.  It  also  articuUtes  with  tarsale  and  metatarsale  4, 
while  in  the  sole  it  sends  downwards  a  strong  process  that  serves  for 
muscular  and  other  attachments.  This  latter  is  augmented  by  the 
form  assumed  by  tarsale  4  at  its  inner  side,  and  it  is  this  common 
afH^physis  that  gives  attachment  to  some  of  the  short  plantar  masdes 
that,  in  my  chapter  on  the  myologr  (gi^en  aboveX  nnay  have  been  a 
little  differently  described,  from  the  confusing  propinquity  of  the 
ossicles  in  question.  So  that  a  knowledge  of  thb  fact  will  make 
clear  in  those  prvmises  what  misjht  otherwise  be  considered  not  an 
exact  de:5cription.  Professor  T.  J.  Parker,  in  his  studies  o(  Lacerta 
ririUis^  considered  tarsale  4  to  be  the  '* cuboid"  (Zootomy,  p.  152). 
Vestiges  ot'  a  very  rudimentary  character  appear  to  be  present  in  one 
of  mv  sj>eci!nens  of  IltloJ^rmtm  of  a  sixth  pedal  ray,  it  being  in 
couuircuou  with  tarsale  5  u{*on  the  fibular  side  of  the  ankle. 

The  uiti^Urs^U  di^er  in  form  but  slightly  from  the  metacarpals, 
and  these  didferejiees  pertain  ujore  especially  Jo  the  proximal  extremi- 
tie**  and  these  harie  already  been  p  iuted  out  above.  Still  more  in- 
sieuificant  are  the  difierences  to  be  found  between  the  corresponding 
^  )nt$  of  the  dUits  of  mauus  and  pes*  and  their  numerical  arrangement 
IS  al:<^>  similar.  VTe  saw  ia  the  iiand  that,  passing  from  the  radial  to 
the  uuMir  sid<*»  the  txi:irr$  possessed  i*  3,  4.  5,  3  phalangeal  joints, 
ivsiMN^tixe.y  ;  uow  iu  tr.e  loo<*  in  parsing  from  the  tibial  to  the 
tibuUr  siuc  ;:use  uu:vbvr>s  exactly  cvrre<pond,  or  we  find  2,  3,  4,  5,  3 
pKAlA.'t>f*l  v^uts  to  the  tv>e  re^j-ictiT^Iy, 

Att  e\oeUer,t  dviitv^stx-  character  twixt  pes  and  manns  in  this 
La;trU  is  ;o  b<  k u:  i  «u  the  <v^rti%inuTe  siie  and  u^na  of  the  fifth 
tts<:*ursA:  ai.d  :h<r  £  th  cv^fccan*;:  in  the  casse  of  the  former  it  ia 
ik^aI  :^  >:-.ort  a;  a  s^r  *::.  «bue  vi  ;:.e  U::er  qiiite  the  reverse  of  these 
ch*n*ct<rs  e\.>5>^  rVr  i»  <>iycvtAl  ccrtAi  nent  of  its  len^h  is  to  be 
woixxvu  aiv.  u'  cu.k  It  nu<rr  e^eeevi*  a^uv  ccie  of  ii»e  nuddie  three 

jvHut*  w  tix  p*:-^^ 
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XIV.  A  BRIEF  Synoptical  Recapitulation  of  the  more 
Salient  Morphological  Characters  of  Helodeema 
suspectujd^  selected  from  the    researches  set  forth 

IN  THE  PRESENT  MeMOIR. 

Herpetologbts  have  long  been  familiar  with  those  topographical 
characters  that  are  presented  on  the  part  of  either  H,  horridum  or 
H.  suspecium.  Bocotirt,  in  characterizing  the  group  he  created  to 
contain  these  reptiles \  gave  them  tersely  as  follows: — "Parties 
sup^rieures  du  corps  h^rissets  de  tubercules  semi-osseux,  disposes 
sur  le  tronc  et  sur  la  queue  en  series  transversales  tr^s-rapprochees 
les  unes  des  autres.  Plaques  ventrales  plates  et  quadrilaterales. 
Pas  de  plicature  de  la  peau  formant  un  sillon  le  long  des  flancs. 
Dents  maxillaires  appliques  sur  le  bord  interne  des  mdchoires  et 
creus^  d'une  rainure  longitudinale  assez  profonde.  Langue  non 
retractile." 

And  for  the  genus  (Beloderma)  : — "  Tete  forte  et  cpaisse. 
Corps  trapu.  Membres  et  doigts  courts,  a  pen  pros  de  meme 
longueur.  Queue  arrondie.  Ventre  prot(5gc  par  des  plaques  Ibses, 
quadiilaterales,  ne  formant  que  des  series  transversales.  Des  pan- 
pieres.  Une  ouverture  auriculaire.  Pas  de  pores  femoraux." 
Essentially,  these  are  the  most  available  characters  presented  in  the 
form  of  H,  suspectum,  and  by  dissection  the  following,  more  deeply 
situate,  are  brought  to  light : — 

Heloderma  suspectum  will  probably  be  found  to  be  an  oviparous 
reptile. 

(1)  And  it  has  between  the  rami  of  its  mandible  a  mandibularis 

muscle. 

(2)  With  all  three  pronator  muscles  present  in  its  forearm. 

(3)  With  peculiar  longitudinal  cones  of  adipose  tissue  inter- 
calated with  the  muscles  and  the  other  structures  of  the 
tail. 

(4)  With  large  corpora  adiposa. 

(5)  With  the  horizontal  membrane  or  the  visceral  layer  of  the 

peritoneum  present  and  well  developed. 

(6)  With  an  anastomotic  arrangement  of  the  bile  and  hepatic 
ducts,  and  with  the  same  having  a  peculiar  connection  with 
the  pancreas  (?). 

(7)  With  a  rather  large,  pear-shaped,  thoroughly  isolated  spleen 
present. 

(8)  With  a  bilobed  thyroid  gland  present  and  situated  just  above 
the  heart  (?). 

(9)  With  the  walls  of  the  atria  of  the  heart  thin,  and  with 
those  of  the  ventricle  thick,  while  the  cavity  of  the  latter  is 
sniall  and  not  divided. 

(10)  With  the  anterior  end  of  the  trachea  placed  dorsad  to  the 
base  of  the  tongue. 

*  Sous-Famille.— Tbachtdskmi  oltfbodokta. 
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(11)  With  a  simple  laryngeal  apparatus  and  trachea,  hut  with 
long  hronchi. 

(12)  With  a  thick,  fleshy,  unsheathed,  and  slightly  forked 
tongue. 

(13)  With  curyed,  conical,  grooved,  sharp-pointed  teeth:  when 
this  reptile  hites,  these  teeth  transmit  the  poison  from  the 
poison-glands  to  the  wounds  they  inflict. 

(14)  With  the  secretion  of  either  suhmandihular  gland  of  a 
poisonous  nature,  and  with  the  four  ducts  of  the  gland 
opening  into  the  mouth  by  foramina  situated  beneath  its 
lining  membrane,  near  the  bases  of  the  teeth. 

(15)  With  lacrymal  and  Harderian  glands  present  in  either  orbit, 
and  with  the  pecten  present  in  either  eye. 

(16)  With  a  fully  developed  tympanum  for  the  ear. 

(17)  With  sixty-four  vertebrae  in  its  spinal  column,  of  which 
eight  are  cervical,  twenty-two  are  dorsal,  five  lumbar,  two 
sacral,  and  twenty-seven  in  the  tail.  They  are  of  the 
procoelous  type. 

(18)  With  a  sternum  that  is  entire. 

(19)  With  the  dermal  tubercles  covering  the  fore  part  of  the 
skull,  co-ossifying  therewith  in  the  adult. 

(20)  With  almost  complete  atrophy  of  the  zygomatic  arch,  only 
a  bit  of  its  posterior  extremity  remaining. 

(21)  With  the  frontal  bone  excluded  from  participating  in  the 
formation  of  the  superior  margin  of  either  orbital  periphery, 
and  this  by  the  union  of  the  post-  and  prefrontal  bones. 

(22)  With  a  single  parietal  bone  unperforated  by  a  parietal 
foramen. 

(23)  With  a  stout  epipterygoid  that  reaches  the  parietal  roof 
above. 

(24)  With  a  free  dorsal  margin  to  the  supraoccipital  (t.  e.  that 
edge  is  not  in  contact  with  the  ventral  surface  of  the 
parietal). 

(25)  With  clavicles  that  are  of  nearly  uniform  calibre  through- 
out their  lengths. 

(26)  With  a  straight  interclavicle  that  is  small  and  nodular  in 
front,  dilated  behind.  Anteriorly,  it  stands  between  the 
mesial  ends  of  the  clavicles. 

(27)  With  only  the  ulnare,  radiale,  and  centrale  composing  the 
proximal  row  of  carpus,  and  with  five  carpalia  in  the  distal 
row. 

(28)  With  digits  of  manus  and  pes,  in  which,  counting  from  first 
to  fifth,  inclusive,  the  number  of  phalangeal  joints  run  3,  2, 3, 
4,  5,  3,  respectively. 

(29)  With  a  well-developed  pectineal  process,  upon  either  side, 
on  the  anterior  margin  of  the  pelvis. 

(30)  With  a  small  os  cloacflB. 

(31)  With  a  very  small,  but  ossified  patella  in  the  pelvic  limb. 

(32)  With  a  single  bone  forming  the  proximal  row  of  the  tarsus, 
but  the  sutural  traces  in  it,  standing  among  tibiale,  fibulare. 
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and  centrale,  plainly  visible  throughout  life.  With  three 
well-ossified  bones  in  the  distal  row  of  the  tarsus.  These 
represent  the  tarsalia. 

XV.  Concluding  Remarks. 

There  were  two  prime  objects  the  writer  had  in  view  when  he 
undertook  the  present  memoir  ;  the  one  was  to  give  an  account  of 
the  anatomy  of  the  reptile  of  which  it  treats,  and  the  second,  to 
point  out,  if  possible,  some  of  the  forms  to  which  it  was  related* 
Heloderma  seemed  to  be  deserving  of  a  more  complete  chapter 
devoted  to  its  structure  than  had,  prior  to  the  production  of  the  present 
work,  been  awarded  it.  How  well  this  has  been  accomplished  it 
remains  for  the  reader  of  the  foregoing  pages  to  decide  for  himself. 

With  respect  to  my  having  succeeded  in  throwing  any  light  upon 
the  probable  affinities  of  Helodermoj  it  must  be  owned  that  such 
success  as  has  been  attained  is  by  no  means  as  complete  as  the 
writer  had  originally  hoped  for,  and  this  has  brought  with  it  its  due 
measure  of  disappointment.  Failure  in  this  direction  has  been  due 
principally  to  the  lack  of  proper  material  for  comparison,  material 
which  it  was  found  impossible  to  obtain,  notwithstanding  the  fact 
that  a  great  many  earnest  efforts  were  made  to  do  so.  Bocourt  (34) 
has  presented  us  with  a  sufficiently  complete  resume  of  the  opinion 
of  authors  as  to  the  affinities  of  the  HelodermaiicUe  down  to  the  year 
1878,  so  it  will  not  be  necessary  to  recapitulate  that  excellent  piece 
of  work  here.  My  own  studies  of  the  FaranicUs  convince  me  of 
the  fact  that  Heloderma  is  far  removed  from  that  group,  having 
very  little  structural  affinity  with  it.  This  applies  with  equal  truth 
to  any  true  kinship  that  may  have  been  entertained  as  existing  be- 
tween the  Helodermatida  and  the  Iguanidce, 

In  so  far  as  my  opinions  go  in  reference  to  such  affinities  as  may 
exist  between  two  such  forms  as  Lanthanotus  boreensis  and  Heloderma 
suspectum,  they  quite  agree  with  those  of  Mr.  Garman,  and  the 
affinity  in  that  direction  "  seems  to  me  rather  fanciful."  Perhaps 
a  remote  affinity  may  exist  between  Lanthanotus  and  the  Crocodiles, 
but  such  interesting  points  can  only  be  decided  when  Curators  come 
to  learn  one  point  and  practice  another.  In  the  first  instance  the 
ultimate  fate  of  an  important  form  of  reptile  should  not  be  to  place 
it  in  a  jar  of  alcohol,  stand  it  upon  a  shelf,  and  then  ascertain  how 
many  years  it  will  take  to  have  nearly  all  its  characters  rot  within  a 
spirit-preserved  skin ;  and  in  the  second  instance,  the  simple  method 
of  ascertaining  many  of  the  most  important  internal  characters  from 
such  specimens,  to  the  benefit  of  the  specimen  and  the  progress  of 
science,  should  be  more  universally  indulged  in. 

Personally,  the  writer  has  compared  the  skeleton  of  Heloderma 
tuspeetum  with  the  skeleton  of  Crotaphylua  collaris,  but  there  is  no 
affinity  in  that  direction  ;  and  the  fact  of  the  matter  is,  there  is  far 
more  to  remind  one  of  the  skeleton  of  Iguana  iuberculata  in  the 
osteology  of  such  a  species  than  there  is  to  suggest  anything  to  do 
with  siKii  a  radically  different  type  of  structure  as  b  presented  in  the 
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skeleton  of  a  Heloderma.  Indeed,  if  we  take  the  skuQa  of  Iguana 
tubercuiata  and  CrotaphytUM  coUaris  it  is  not  a  difficult  matter  to 
pick  out  quite  a  number  of  points  of  near  resemblance. 

From  all  that  I  have  seen  in  the  works  of  other  authors,  I  am 
strongly  inclined  to  believe  that  when  the  morphology  of  sach  species 
that  are  now  grouped  in  the  genera  Xantuna^  XenoMourus^  and 
Lepidophyma  is  thoroughly  worked  out,  no  inconsiderable  amount  of 
light  will  be  thrown  upon  the  subject  of  the  affinities  of  the  Heloder- 
matida.  So  far  as  our  present  knowledge  of  existing  reptiles  extends, 
I  am  convinced  that  it  is  in  the  direction  that  I  have  just  indicated 
that  we  must  look  for  the  affines  of  our  Heloderma  suspect um. 

When  we  come  to  consider  the  group  of  characters  that  are  pre- 
sented us  on  the  part  of  the  form  to  the  anatomy  of  which  the  pages 
of  this  memoir  have  been  devoted,  there  can  be  but  one  opinion  in 
our  minds  as  to  the  classificatory  rank  that  should  be  awarded  to  the 
Heloderm  in  the  system.  For  a  great  many  years  zoologists  have 
met  all  the  way  through  the  animal  series  forms  the  taxonomic 
arrangement  of  which  demanded  a  somewhat  higher  rank  than  the 
genus  seemed  to  suggest.  This  need  seems  to  have  been  quite 
thoroughly  satisfied  in  the  creation  of  the  subfamily,  as  it  is  now 
generally  employed  and  has  been  so  long  in  use.  On  the  other 
hand,  at  a  considerably  later  date,  the  necessity  for  a  group  ranking 
higher  than  the  family  became  apparent,  and  this  was  first  met  by 
Gill,  who  in  18/2  introduced  the  use  of  Superfamilies  * ;  and  they 
have  been  steadily  growing  in  favour  with  naturalists  ever  since.  The 
fame  zoologist  has  already  created  a  superfamily  to  contain  the 
HeloJerms.  This  he  has  termed  the  Helodermatoidea,  and  has 
selected  the  following  characters  to  designate  it,  viz.: — "  Eriglossate 
Saurians  with  concavo-convex  Tertebrse  ;  clavicles  undilated  prox- 
imally,  and  post-orbital  bony  arches,  but  without  post- frontosquamosal 
arches  "  (Smithsonian  Report,  1885,  pt.  i.  p.  800). 

The  HelodermaiicUt  is  the  only  known  family  of  this  superfamily, 
and  it,  as  we  now  know,  contains  but  the  two  species  which  have  been 
referred  to  in  this  memoir.  They  are  the  only  ones  at  present 
known  to  science.  To  return  to  the  taxonomy  of  them,  the  present 
writer  is  of  opinion  that  the  morphological  characters  presented 
on  the  part  of  these  reptiles,  which  characters  have  been  set  forth 
in  detail  in  this  work,  go  to  support  the  classification  suggested  by 
GiU,  and  it  is  proposed,  in  so  far  as  it  applies  to  the  definition  of 
the  Heloderms  in  the  system,  that  the  arrangement  be  adopted.  It 
is  adopted  here. 

Many  thing?  have,  during  my  studies  of  the  Helodennatida^ 
inclined  me  to  believe  that  these  reptiles  are  probably  derived  from  a 
rather  old  stock,  and  that  during  comparatively  recent  times  they 
have  not  changed  much  iu  their  organization.  And  further,  I  doubt 
very  much  that  we  \will  ever  meet  among  the  more  recent  forms  of 
existing  types  of  reptiles  any  that  will  show  in  their  morpholep 

^  These  were  first  used,  by  tbe  author  quoted,  in  a  paper  entitled  **  On  the 
C1uuticteri»tic«  of  the  Primarj  Groups  of  the  Clssi  Hammab,"  Proc  Am.  Assoc 
Adv.Sei.  ToL  zz.  p.  ^L 
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▼ery  dose  affinity  with  them.  Giinther  has  said  ^  that  **  CeDtral 
America  possesses,  besides,  five  other  families,  small  in  species  and 
restricted  in  range  (some  belonging  to  the  fauna  of  great  elevations), 
but  highly  interesting  types.  These  are  the  EubtepharicUe,  Xeno- 
9auri(Li,  JniellidiB,  HelodermaticUB,  and  LepidophymatidtB.  Their 
localization  and  differentiation  can  be  accounted  for  on  the  hypothesis 
that  they  are  the  remains  of  the  fauna  of  the  various  islands  into 
which  Central  America  was  broken  up  at  a  former  period."  This  is 
likewise  quite  in  the  line  of  my  thinking. 

XYI.  Bibliography. 

The  following  works  are  the  principal  ones  that  refer  to  the 
UELODERMATIDiE,  and  the  most  important  of  them  have  been 
consulted  by  the  writer  in  connection  with  the  present  monograph. 

(1)  1651.  Hernandez  (Franciscus). — *  Historise   animalium  et 

mineralium  Novse  Hispanise  liber  vnicus ' ;  Cap.  p.  315. — 
(This  is  the  first  authority  that  alludes  to  H,  horridum^  and 
in  the  volume  quoted  we  find  a  very  fair  description  of  the 
Reptile,  the  author  stating  that  it  was  known  to  the  Mexicans 
as  the  Acastelepon,  but  to  the  Spanish  Creoles  as  the  '*  £s- 
corpion.") 

(2)  1829.  WiEGMANN   (Arend  Fridericus  Augustus). — Isis, 

pp.  627-629. — (Under  the  name  of  Ti'achyderma  horridum, 
VViegmann,  in  this  place,  presents  us  with  rather  a  super- 
ficial description  of  a  Mexican  specimen  of  the  reptile  ;  see 
also  the  same  work,  p.  624,  H.  horridum.) 

(3)  1830.  VVagler   (Joannes). — Natiirliches   System    der    Am- 

phibien.  P.  164. — (This  naturalist  places  Heloderma  among 
the  ThecoglosatB  pleurodontes.) 

(4)  1833.  Idem, — Descriptiones  et   Icones   Amphibiorum.     Fasc. 

2. — (An  unpaged  description,  in  Latin,  illustrated  by  an  in- 
differently executed  figure  of  Heloderma  horridum,  from  an 
alcoholic  specimen  which  had  been  brought  to  Berlin.) 

(5)  1833.  ScHiNZ  (Heinricu  Rudolph). — Naturgeschichte  uud 

Abbildungen  der  Reptilien.  Text  and  Atlas,  4to.  Leipzig. 
P.  95 ;  tab.  33. — (VVagler's  drawing  accompanied  by  a  no 
better  description  in  German.) 

(6)  1834.  WiEGMANN  (Arend  F.  A.). — Herpetologia  Mexicaua 

sen  Descriptio  Amphibiorum  Novae  Hispaniee.  Berolini. 
Pp*  6,  7,  and  tab.  i. — (Here  this  author's  well-known 
suborder  of  the  Squamala  is  divided  into  three  series, — the 
LepioylosHf  the  Rhyptoglossi,  and  the  Pachygloasi.  Of  these 
the  LeptogloMi  is  again  subdivided  into  the  Brevilingues 
and  the  Fissilingues,  and  in  the  last-mentioned  group  the 
Heloderma  has  been  placed,  in  a  family  created  tor  it,  the 
Trachydermi.  His  coloured  figure  of  Heloderma  horridum 
is  too  browu  in  its  colouring,  and  in  form  only  presents  us 

^  Encyolopwlia  Britiumica,  9th  ed.  voL  xz.  p.  470  (1886). 
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with  a  fair  idea  of  the  reptile.  A  drawing  is  also  giveu  of 
the  superior  aspect  of  the  head.) 

(7)  1836.  DuMBRiL  (A.  M.  C.)  and  Bibron  (G).— Erp^tologie 

66n6rale  ou  Histoire  Natorelle  complete  des  Reptiles.  T. 
iii.  pp.  499-501. — (In  this  justly  celebrated  work  a  brief 
description  of  the  Hdodenma  is  given,  which  adds  nothing  to 
previous  descriptions  of  other  authors.) 

(8)  1837.  Gray  (J.  E.).— Proceedings  of  the  Zoological  Society  of 

Loudon.  P.  132.— (Places  the  Helodermatida  with  the 
Leptoglouif,  a  subdivision  of  the  Saurians  as  proposed  by 
Wiegmann.) 

(9)  1S3S.  Bonaparte  (CharusLucien).—*' Synopsis  Vertcbrat- 

orum  Svstematis. "  Nuovi  Annali  delle  Scienze  Naturali. 
Auno  i.Tomo  it  Bologna,  pp.  105-133.— (On  page  124,  family 
13  is  represented  by  the  HeioderwuUidtje,  and  subfamily  20 
by  the  Heloderwuitima,  the  latter  being  the  only  subfamily 
ranged  under  the  former.  The  cacography  in  either  case  b 
retained.  The  year,  although  given  as  above  both  on  back 
of  volume  and  the  titlepage,  should  probably  be  1839, 
unless  Torao  iii.  was  published  in  1839.  Compare  same 
work  below.) 

(10)  1840.  iA^«.— ^'ProdromusSystematisHerpetologise."    Nuovi 

Annali  delle  Scienxe  Naturali.  Anno  ii.  Tomoiv.  Bolc^na, 
pp.  90-101.— (Here  the  Heloderms  are  pUced  with  the 
Leptogiossi  of  this  author,  between  the  Varamid^e  and  the 
Amek;id4t  (Tribus  2) ;  and  upon  p.  95  the  following  cha- 
racterizAtioii  of  them  is  given  :  "Familia  13.  Helodermaiida. 
Liiuriuu  .  .  .  laminae  supraorbitales  cutaneac :  oculi  palpe- 
brati ;  aures  couspicuae :  membraiia  tympani  superficialis ; 
caput  tuberculato-:squamasum,  depressum :  corpus  eloug- 
atum. 

'^SubfamiUa  21.  Hdodermaiina.  Denies  adnati :  cutis 
sulculis  exarau :  squamse  tuberculiformes  ossesK :  pori  fe- 
morales  uullL*' 

{\U  1840.  /i/r«.— «' Svstema  Vertebratorum.''  Trans.  Linn.  Soc. 
Loiid»>u ;  vol.  1*8.  pp.  247-Ci03.  Separate,  1.  p.  L  58  pp. 
lirlodenuatid«  and  Helodermatina,  p.  294;  Sep.  37. — 
{\xx  the  UuU  place  there  occurs  the  same  characteriaation  of 
the  Htiodfn:^itid4t  and  the  Heioderwuitum  as  is  quoted  above 
from  the  Prvnirvnx'.us*  with  the  exception  that  the  words 
•*  Faniilia**  aud  "  Sub Uiu ilia"  were  not  introduced,  and  owing 
to  a  certain  rr-amui^.^ment  the  subfamily  is  20  instead  of  21 
as  above  giTeu."^ 

i^l2^  1845,  Gr-C\  vJ.  E  V — Calalocue  of  the  Specimens  of  lizards 
in  the  CVlectiou  of  the  Bnttsh  Museum.  P.  14.— (fi^io- 
iierm^  k.rri.Um  is  here  al'.uJed  to  under  the  name  of  *Thc 
Caltetefvu,^  and  bo^ated  as  the  repmcntative  of  the  fiuuily 
•«  Cailrtepons  "  {.Hr-^dfrwud^r^^ 

03^  18.>3.  Tki)$chcl  vF-  ha— Archiv  tur  Naturgeschichte  ;  t  L 
p^  ^«^4. — vT*^- ^^>^^v.  present  uwiik  very  good  figures, 
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giving  side  nnd  basal  view  of  skull,  the  former  showing  the 
manner  in  which  the  dermal  tnbercles  of  the  head  eventually 
ossify  and  fuse  with  the  skull ;  there  are  also  given  figures 
of  the  upper  view  of  the  tongae^  the  hy  old,  the  limbs,  ribs, 
stemam,  and  pelvis.) 

(14)  1856.  Dum£ril  (Augusts). — "  Description  des  Reptiles  nou- 

veauz  ou  imparfaitement  connus  de  la  collection  du  Museum 
d'Histoire  Naturelle  et  Remarques  sur  la  Classification  et 
les  Caracteres  des  Reptiles."  Archives  de  Museum  d'Histoire 
Naturelle.  (Deuxi^me  M^moire.)  T.  viii.  p.  491. — (Under 
his  ''Quatri^me  Famille:  Faraniens  on  Flatynoies**  occur 
the  following  remarks : — '*  Cette  tribu  des  Thecoglosses  est 
form6e  par  la  reunion  de  quatre  families.  La  premiere 
{PaUeosaurt)  ne  comprend  que  des  genres  fossiles  ;  ....  La 
deuxi^me  enfin  (Helodermaia)  ne  se  compose  que  d'un  seul 
genre,  celui  (jue  Wiegmann  a  ^tabli  sous  le  nom  de  Helo- 
dermaJ*  This  is  followed  by  an  allusion  to  the  work  of 
Troschel  upon  the  structure  of  this  form.) 

(15)  1857.  Gray  (John  Edward). — *'Onthe  Oenu3  JN^ectums  or 

Menobranehus,  with  an  account  of  its  Skull  and  Teeth.'' 
Proc.  Zool.  Soc.  London,  p.  62.  (In  the  place  quoted  the 
following  notes  occur : — "  The  chief  difference  between  the 
teeth  of  the  Proteus  of  the  Lakes  and  the  fangs  of  Serpents 
is,  that  in  the  former  the  aperture  of  the  cavity  is  nearer  to 
the  centre  of  the  tooth,  some  distance  from  the  apex,  while 
in  the  fang  of  the  Serpent  it  is  generally  near  to  the  tip.  I 
know  of  no  other  instance  of  a  Batrachian  having  this 
structure  of  its  teeth,  nor  do  I  know  any  instance,  except  in 
the  Mexican  Lizard,  called  Heloderma  horrida,  in  which  all 
ike  teeth  are  uniformly  furnished  with  a  basal  cavity  and 
foramen,  and  thb  Lizard  is  said  to  be  noxious;  but  the 
fact  has  not  been  distinctly  proved.") 

(16)  1858.  GiRARD   (Charles).— United  States  Exploring  Ex- 

pedition during  the  years  1838-42,  under  Captain  Charles 
Wilke^  U.S.  Navy.  Herpetology,  p.  195.— {Refers  to  the 
Reloderms  as  belonging  to  the  family  Faranithe,) 

(17)  1859.  Baird  (Spencer  F.).— Report  of  the  United  States  and 

Mexican  Boundary  Survey.  P.  11,  pi.  xxvi. — (The  plate 
gives  a  left  lateral  view  of  what  appears  to  be  a  spocimen  of 
Heloderma  autpectum^  indifferently  figured.  There  is  also 
on  the  same  plate  an  under  view  of  the  head,  the  vent  (en- 
larged), and  the  details  of  the  toes.) 

(18)  1859.  Idem. — Pacific  Railroad  Reports ;  No.  4.     Report  upon 

the  Reptiles  of  the  Route,  vol.  x.  pt.  vi.  p.  38. — {Heloderma 
horridum  mentioned  in  a  list  of  reptiles  collected  by  the 
expedition.) 

(19)  1862.  Peters  (Wilhelm). — "  tJher  Cercosaura  und  die  mit 

dieser   Gattung    verwandten    Eidechsen   aus   Siidamerica." 
Abhandlungen  der  konigl.   Akademie   der  Wissenschaflen 
zu  Berlin,  p.  172.    (On  the  page  referred  to,  the  following 
Proc.  Zool.  Soo— 1890,  No.  XVII.  17 
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renisriM  oeeor: — *Die  ChrrhcmohtM^  wdche  enige  aoflsere 
Aehnlichkeft  nut  den  Cereasamri  lukbenf  entfemen  sich  tod 
ihnen  dnrch  die  drhiiegelformige  Beschuppong  des  Unter- 
kinns^  Tonoglkh  aber  durch  die  eigenthnmlicbe  sdiwammige 
Znnge^  welche  mit  zwei  beaonders  geformten  glatten  8|MUen 
endigt,  gun  ahnlich,  wie  es  die  treffliche  Abbildong  too 
Heloderma  karridtim  leigt,  wekbe  Hr.  Troflchel  (ArduT  for 
Natnr.  1853,  xix,  1  Taf.  xiii.  fig.  1)  geliefert  hat.") 

(20)  1864.  CoPB  (Edward  Drinksr). — Proceedings  of  the  Aca- 

demy of  Natural  Sciences  of  Philadelphia :  p.  227.y-(Makes 
a  group  PUwrodcmta  containing  the  Iffuenia,  Dipioffloaa, 
Thecagio99aj  and  LeptoffiostOj  giTing  the  characters  of  each, 
placing  the  Heiodenmaiid^e  with  the  Anguidit  and  Ger- 
rkonoiida  in  the  Diploglo99a.) 

(21)  1864.  SuMiCHRAST  (F.).—' Annals  and  Magazine  of  Natiuil 

History/  Lond.  xiii.  pp.  497-500.  (Considers  the  H.  kor- 
ridum  as  belonging  to  the  Faranid^B ;  giTes  a  Terj  interesting 
account  of  its  habits  and  other  matters  referring  to  the  species. 
Speaks  of  the  difficulty  of  studying  this  species  from  the 
fact  that  it  is  nocturnal  in  its  habits :  of  how  tenacious  they 
are  of  life,  and  cTcn  after  life  is  apparently  extinct  the 
muscles  long  respond  to  stimulation.) 

(22)  1864.  Idewi. — *'  Note  sur  les  Moeurs  de  quelques  Reptiles  du 

Mexique."  Bibl.  uniTcrs.  et  RcTue  Suisse,  Arch,  des  Sden. 
Phys.  et  Nat.  t.  xix.  pp.  45-61.  (Places  H.  korridum  in 
the  family  Faranida,  and  gives  a  brief  account  of  its  external 
appearance  and  of  its  habits.  This  paper  seems  to  be  sub- 
stantially what  had  already  appeared  m  the  Ann.  and  Mag. 
of  Nat.  Hist.,  for  which  see  No.  21  aniea.) 

(23)  1865.  Kaup  (J.  J.).—**  Einige  Nachtrage  «ur  Gattung  Hekh 

derma  korridum.'*  Wi^m.  ArchiT  fiir  Naturgeschichte,  pp. 
33-40 ;  pi.  iii.  figs.  1  and  2. — (The  figures  present  us  with 
▼ery  fair  drawings  of  superior  and  inferior  Tiews  of  the  skull 
of  a  Heloderma  korridum.) 

(24)  1866.  Cope(£.D.).— Proceedings  of  the  Academy  of  Natural 

Sciences  of  Philadelphia,  pp.  303,  311. — (£f.  tutpechm 
referred  to  in  a  collection  of  Reptilia  and  Batrachia  of  the 
Sonoran  ProTince  of  the  Nearctic  R^on.  The  collection 
was  made  by  Dr.  £.  Coues.) 

(25)  1869.  Idem,  loc.  dt.  p.  5.— (This  same  author  briefly  refers 

to  the  characters  of  the  Helodermatida  in  this  place,  and 
defines  H.  euapectum  as  a  distinct  species.) 

(26)  1873.  Gervais  (Paul).— Journal  de   Zoologie,  p.    453.— 

(There  are  three  plates  with  this  excellent  paper,  giving 
figures  of  many  of  the  structural  parts  of  iT.  korridum,  this 
tfuented  anatomist  baring  secured  a  large  specimen  of  the 
Reptile.) 

(27)  1873.  /(/««.— "Structure  des  dents  de  THeloderme  et  des 

Ophidiens."  Comptes  Rendus,  tom.  Ixxrii.  p.  1069. — (A  brief 
account  of  the  teetn  in  Heloderma.) 
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(28)  1873.  SuMiCHRAST  (P).--"Coup  d'ceil  sur  la  distribution 

g^ographique  des  reptiles  au  Mexiaue."  Bibl.  univers.  et  Revue 
Suisse*  Archives  Scieu.  Phys.  et  Nat.  t.  xlvi.  pp.  233-250. — 
(In  speaking  of  certain  reptiles  and  their  distribution*  he 

adds: — ''d'autres    sont    particuli^res    k    celle     du 

Pacifiqne  et  parmi  elles  il  faut  citer  d'abord  THeloderme,  HeL 
harridumi  ce  curieux  reptile  que  queloues  naturalistes 
considirent  eomme  un  membre  de  la  famiile  pal6otropicale 
des  Varanides*  mais  qui  formera  sans  doute  plus  tard  le 
type  d'un  groupe  particulier,  le  Cyclura  quinque-carinata 
(EnyalioiouruSy  Gray),  etc.") 

(29)  1875.  Yarrow  (H.    C.).— Report  upon  the  Collections  of 

Batrachians  and  Reptiles  made  in  portions  of  Nevada,  Utah* 
California,  New  Mexico,  and  Arieona,  during  the  years  1871* 
1872,  1873,  and  1874.  U.S.  Geographical  Survey  West  of 
the  100th  Meridian.  (Lieutenant  Geo.  M.  Wheeler,  U.S.A., 
in  charge).  Pp.  562,  563. — (Refers  to  a  specimen  of  H.  sus- 
peetum  taken  on  the  Route  of  the  Expedition,  and  disclaims 
any  belief  in  the  fact  that  its  bite  is  poisonous  or  dangerous.) 

(30)  1875.  Blanch ARD  (Em.). — **  Observations  sur  les  moeurs  de 

VHeloderma  horridum^  Wiegm.,  par  M.  F.  Sumichrast ; 
Note  de  M.  Bocourt  pr&ent^  par  M.  Era.  Blanchard." 
Comptes  rendus  des  stances  d'Acaddmie  des  Sciences, 
torn.  Ixxx.  p.  676. — (Brief  observations  upon  experimenUM 
with  the  bite  of  the  Heloderm.) 

(31)  1875.   Cope   (E.  D.).—*  Bulletin,'   United   States   National 

Museum,  No.  l^pp.  19  and47.— (PlacestheilWotierfiia^tW^e 
(group  h.  Diplofflossa)  ^ith  his  Pleurodonta ;  and  on  p.  47 
gives  the  habitat  of  H.  suspectum  as  the  Sonoran  region.) 

(32)  1875.    Bocourt  (F.).  —  Comptes  rendus  des    s^nces    de 

r Academic  des  Sciences,  tom.  Ixxx.  p.  676. — (Details  of 
habits  and  experiments  tending  to  show  the  venomous  nature 
of  the  bite  of  this  Lizard,  from  the  observations  of  Sumi- 
chrast. This  author  also  refers  to  the  nauseous  odour  of 
J7.  horridum.) 

(33)  1876.  >¥allace  (Alfred    Russel). — The    Geographical 

Distribudou  of  Animals.  Vol.  ii.  p.  390.— (Notes  upon  the 
distribution  of  the  Helodermatida.) 

(34)  1878.  DuMiRiL  (Aug.  M.  C.)  and  Bocourt  (F.).— Mission 

scientifique  au  Mexique  et  dans  TAmdrique  Centrale.  Pt.  iii. 
pp.  287-302,  pi.  20  E.  figs.  1-13,  and  pi.  20  G.  figs.  1,  3,  3  a, 
3  6,  6,  6  a,  7,  7  a,  8-1 1  a. — (A  very  excellent  account  of 
H.  horridum,  with  a  brief  rSiumS  of  all  that  appeared  to  be 
known  of  the  reptile  up  to  the  date  of  issue  of  this  work, 
and  illustrated  by  valuable  figures  in  the  plates.) 

(35)  1878.  Steindachner  (Franz). — Denkschriften  der  kaiser- 

lichen  Akademie  der  >¥issenschaften  (Wien),  38  Band, 
p.  95. — (In  this  place  are  described  some  reptiles  new  to 
science,  and  for  one  of  them  (Lanthanotus  bomeenns)  a  new 
family  is  created  (Lanthanotida),  of  which  the  author  of  the 

17* 
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work  tays  **  Die  in  dni  nachfolgeiiden  Zetlen  beschriebene 
Art  bildet  den  einsigen  bisher  bekannten  Vertreter  einer 
eigenen  Familie  (Lanthmotid4B\  welcher  sicb  znniichst  an 
die  Htlodenmd^t  an  den  Mangel  eines  iiusseren  Ohres  sowie 
durcb  die  eigentbamlicbe  Bescbildemng  des  Ruckois,  welche 
jener  gewisaer  Krokodile  (£.  B.  <7r.  acutw)  ihnlich  ist,  sich 
wesentlicb  nnterscheidet.  Die  KieferzabDe  dnd  ubrigens 
wie  bei  Heiodenma  binten  gefnrcbt,  dagegen  feblen  grosse 
plattenformige  Scbilder  mm  Mondrmnde/* 

Tbia  contribntion  presenta  ua  witb  a  Tery  good  plate  of 
Lanthanohu  bameemis  (Taf.  iL  nat.  Gr.),  and  a  glance  at  it 
ia  sufficient  for  ua  to  perceive  bow  one  could,  dirough  an 
opinion  arriyed  at  bj  tbe  impression  of  tbe  superficial 
resemblance  Cbat  tbis  lizard  bears  to  a  Heloderma,  come  to 
betiere  tbat  sncb  an  affinity  actually  existed.  Sucb  a  diagnosis, 
however,  is  sometimes  arrived  at  in  sober  earnest,  tbe  more 
espeeially  when  tbe  investigator  is  ignorant  of  the  internal 
stmcture  of  at  least  one  of  tbe  forms  undergoing  com- 
parison.) 
(36)  1878.  J«em.— '"Note"  [iiber  l}e;ovaraMMs  und  Lamikanoius] 
in  **  Ichthyologische  Betrage  (viL),"  Sitzungsb.  k.  Akad. 
Wissensch.  (Wien)  t.  78,  1  Abth.  pp.  377-400  (p.  399). 
— (Tbis  observation  reads  as  follows : — **  Note.  Bei  dieser 
Gelegenbdt  erlaube  ich  mir  su  bemerken  dass  Te^ovaramu 
hranichii  m.  mit  Cailopuies  wtaculatus,  Gravenb.=u^ro- 
mera  jUtvipumciaiOj  Dum.  &  Bibr.,  identisch  und  die  Gattui^ 
Tefiwaramu  aomit  einsuaiehen  aei.  Die  Kieferzahne  von 
Lamihanoiu*  bormeenms,  m.  (s.  Denkscb.  Wien.  Acad.  Bd.  38, 
p.  95),  endlicb  sind  binten  nicht  gefurcht,  sondem  im 
Durchscbuitte  ganzrandig  ;  es  zeigt  sicb  somit  in  dieser 
Beziebung  keine  Ahnlichkeit  mit  der  Grattung  HelodenM^ 
bei  welcher  die  Zahne  vome  gefurcht  sind." — Appearing  as 
this  ''Note  "  did  at  the  end  of  a  paper  describing  some  Fishes 
of  the  Galapagos  Islands  (VIII.  Ueber  zwei  neue  Fiscbarten 
Ton  den  Galapagos-InselnX  it  may  have  escaped  the  obser- 
vation of  many  berpetologi^ts,  who,  I  feel  confident,  will  be 
glad  of  the  more  general  circulation  that  I  have  given  it  by 
publishing  it  in  the  present  connection.) 

(37)  1880.  SuMiCHRAST    (F.)— Bulletin    Soci&^    Zoologiqne    de 

France,  p.  178.— (Under  "  Helodermiena "  presents  a  few 
notes  in  reference  to  small  mammals  dying  from  the  bite  of 
H.  wspecium.) 

(38)  1880.  Packard  (A.  S.).— Zoology.     N.  York.     P.  504.— 

(Popular  reference  to  the  Helodermatidit.) 

(39)  1882.  'The  American  Naturalist.'     Phikdelphia.  P.  842. 

— (Editorial  note :  testimony  as  to  the  poiaonous  nature  of 
the  bite  of  H.  suspectum.) 

(40)  1882.  GtNTHER    (A.   C.).— Encyclopaedia    BriUnnica,    9th 

Edition:  Art.  *' Lizard,"  toI.  xiv.  p.  735.— ^Refers  to  the 
bite  of  H.  korridmm  as  being  poisonous,  and  cites  cases.) 
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(41)  1882.  Yarrow  (H.  C.).— Bulletin    of   the    U.S.    National 

Museam,  No.  24,  pp.  9  &  48. — (Name  of  H.  suspecium 
occurs  in  list  of  N.- American  Reptiles.) 

(42)  1882.  ScLATER  (Philip  Lutley). — Proc.  Zool.  Soc.  London, 

p.  630.— (Remarks  :— **  3.  A  Heloderm  Lizard  {Heloderma 
suspecium)  from  Arizona,  presented  by  Sir  John  Lubbock, 
Bart.,  M.P.,  F.R.S.,  F.Z.S..  July  16.''" 

'*  This  Lizard,  which  is  new  to  the  collection,  is  remark- 
able as  belonging  to  the  only  positively  known  venomous 
form  of  the  Lacertilian  Order.  It  has  been  ascertained  by 
actual  experiment  that  its  bite  is  fatal  to  small  mammals.") 

(43)  1882.  BouLEMGER  (George  Albert). — Loe.  cit,   p.  631. — 

(Remarks : — **  I  may  add  that  Heloderma  is  probably  not 
the  only  poisonous  lizard.  Lanthanotus  bomeensts,  a  pretty 
close  ally  of  this  lizard,  described  four  years  ago  by  Dr. 
Steindachner,  exhibits,  according  to  that  author,  a  similar 
dentition.") 

(44)  1882.  Fischer   (J.    6.). — Anatomische   Notizen   iiber  He- 

loderma  horridum^  Wiegm.  Verhandi.  des  Vereins  fur 
DAturw.  Unterhaltung  zii  Hamburg,  Bd.  v.  p.  2,  plate  iii. 
— (Comments  upon  and  gires  drawings  of  the  poison-glands 
in  the  Heloderma.) 

(45)  1882.  Hoffmann  (C.  K.).— Reptilien :  in  Bronn's  Rlassen 

und  Ordnungen  des  Thier-Reichs.  Bd.  vi.,  iii.  Abth.  30-32 
Lieferung,  pp.  890-892 ;  and  loc,  cii.  33  and  34  Lieferung, 
Taf.  Ixxzxvii.  fig.  2. — (The  author  reproduces  Fischer's  figure 
of  the  dissection  of  the  poison-glands  in  a  Heloderma,  and 
comments  upon  them  and  the  affinities  of  the  Reptile.) 

(46)  1882.  Shufeldt  (R.  W.).— "The  Bite  of  the  Gila  Monster 

{Heloderma  suspectum).*'  The  American  Naturalist,  Phila- 
delphia. November ;  pp.  907,  908. — (The  author  of  the 
paper  was  severely  bitten  by  an  adult  specimen  of  the  Helo- 
derma suspectum,  and  although  much  pain  and  grave 
symptoms  immediately  supervened,  the  results  passed  entirely 
away  in  a  few  days  with  barely  any  treatment.) 

(47)  1H82.  'Nature.'  London.  Vol.  xxvii.  No.    685;    Dec.    14, 

pp.  153,  154,  fig.  28. — (Some  very  excellent  remarks  upon 
the  two  species  of  Heloderma,  and  also  a  good  woodcut  of 
the  reptile.) 

(48)  1882.  Fayreb  (Sir  Joseph). — Proceedings  of  the  Zoological 

Society  of  London,  p.  632. — (Has  reference  to  the  poisonous 
effects  of  the  bite  of  the  Heloderma.) 

(49)  Garman  (Samuel). — The  Reptiles  and  Batrachians  of  North 

America.  Published  by  the  permission  of  the  Kentucky 
Geological  Survey.  P.  xi. — (In  some  respects  a  good  account 
of  Heloderma,  but  a  few  of  the  statements  made  iu  reference 
to  its  habits  do  not  apply,  at  least  to  H.  suspectum.) 

(50)  1883.  Mitchell  (S.  Weir)  and  Reichert  (Edward  T.). 

— Medical  News,  Feb.  1 0,  and  Science,  vol.  i.  no.  1 3,  p.  372. 
— (Celebrated  papers  upon  the  exaipination  of  the  poisonous 
effects  of  the  bite  of  Heloderma.) 
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(51)  1883.  «Thr  American  Naturalist/    PhikdelpbU.  P.  800. 

— (Editorial,  referring  to  the  experimenta  of  MitcheU  and 
Reichert.) 

(52)  1884.  ScLATER  (P.  L.).— Proc.  Zool.  Soc.  London,  p.  475.-- 

(Under  noticeable  additions  to  the  Zoological  Societj's 
Gardens  for  the  month  of  July,  remarks: — ^**  I.  A  second 
specimen  of  the  Heloderm  Lizard  (Beloderma  su$pectum), 
received  in  exchange  from  the  Central  Park  Menagerie, 
New  York,  U.S.A..  July  3rd.") 

(53)  1884.  BouLENGER    (6.    A.). — Annals    and    Magaxine    of 

Natural  History,  (5)  xiv.  p.  120. — (Characterises  the 
Heiodermatida,  and  places  them  between  the  AniMiUt  and 
Varanida.) 

(54)  1884.  Garman   (Samuel),— The   North-American  Reptiles 

and  Batrachians.  A  List  of  the  Species  occurring  North  of 
the  Isthmus  of  Tehukntepec,  with  references  :  p.  12. — 
(Characterizes  the  family  Helodermida,  and  alludes  briefly 
to  H,  horridum  and  8U9peetum.) 

(55)  1885.  Boulenger  (G.  A.). — Catalogue  of  the  Lisards  in  the 

British  Museum.  Vol.  ii.  pp.  300-302- — (PresenU  the 
characters  of  the  Family,  and  of  the  two  species  known  to 
science.) 

(56)  1885.  Gill  (Theodore).  —  Smithsonian    Report,   Vwii    L. 

p.  800. — (Proposes  the  superfamily  Helodermaioideat  con- 
taining the  only  known  family  Helodermaiidte ;  both  are 
briefly  characterized.) 

(57)  1885.  GtNTHER(A.  C.). — Biologia  Centrali- Americana.  Rep- 

tiles, pi.  xxvi.— (Figures  a  young  specimen  of  Heloderma 
horridum.) 

(58)  1886.   Gt^NTHER  (A.   C.)  and    Mivart  (St.   George).— 

Encyclopaedia  Britannica,  9th  Edition,  Art.  '*  Reptiles." 
Vol.  XX.  pp.  439,  451,  4.58,  figs.  12  &  27.— (The  Heloder- 
mida  are  placed  in  the  Suborder  (1)  Lacertilia  vera  (group  B), 
between  the  Aniellidae  and  the  Varanidse.  Bocourt's  figum 
of  skull  and  teeth  reproduced.  Characters  of  the  skull  are 
alluded  to,  and  the  nature  of  the  teeth  and  other  pointa.) 

(59)  1887.  Shufeldt  (R.  W.).— The  Gila  Monster.     Forest  and 

Stream  :  New  York.  Aug.  4 ;  p.  24,  figure  (life-size)  of  the 
reptile. — (A  popular  account  of  H,  sttspectttm.) 

(60)  1887.  Bendire  (C.  £.).—<  Forest  and  Stream  '  (uewspaper). 

Aug.  1 8 ;  pp.  64,  65.  Under  title  of  "Whip  Scorpion  and  the 
Gila  Monster,"  describes  the  eggs  removed  from  a  specimen 
of  H,  svspectum  : — **  If  I  remember  rightly,  this  specimen 
contained  about  eight  fully  formed  eggs,  all  about  three 
quarters  of  an  inch  in  length  by  one  third  of  an  inch  in 
width,  bluntly  pointed  at  each  end,  resembling  the  egg  of 
an  Alligator  in  shape,  but  with  a  smooth,  soft,  white  dan 
instead  of  a  hard,  glossy  shell  like  the  latter.") 

(61)  1887.  Cope   (E.   D.).— Bulletin  of  the  U.S.  National  Mu- 

seum, No.  32,  p.  40.— In  a  Catalogue  of  Batrachia  and 
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T^  Reptilia  of  Central  America  and  Mexico,  places  the  Heloder- 

c  midn  between  the  XenosaaridsB  and  the  Anguidee. 

(62)  1888.  Yarrow  (H.  C.).— Bite  of  the  Gila  Monster.  Forest 
i:  and  Stream,  New  York,  June  14th.  Vol.  xxx.  no.  21, 
1'  pp.  412,  413.— (This  is  part  vi.  of  this  writer's  series  of 

papers  on  '*  Snake  Bite  and  its  Antidote,"  in  the  same 
newspaper.) 

(63)  1888.  Idem. — A  Reference  Handbook  of  the  Medical  Sciences, 

embracing  the  entire  range  of  Scientific  and  Practical  Medi- 
^-  cine  and  Allied  Science.     By  Tarious  writers.     Illustrated 

by  chromolithographs  and  fine  wood-engravinj^a.  Edited  by 
Albert  H.  Buck.  New  York  (M'illiam  Wood  &  Co.). 
Vol.  vi.  p.  171,  pi.  28. — (Plate  28  is  a  chromolithograph  of 
Heloderma  suspectum,  and  illustrates  the  article  contributed 
by  Dr.  Yarrow,  entitled  "  Repiiles,  poisonous,"  pp.  165-1/4 
— ^a  few  brief  remarks  on  p.  171,  within  the  title,  being 
^  devoted  to  the  Heloderma.) 

(64)  1889.  Mitchell  (S.  Weir).— The  Poison  of  Serpents.     The 

Century  Illustrated  Monthly  Magazine,  vol.  xxxviii.  no.  4. 
New  York,  August  1889,  p.  505. — (A  popular  account  of 
venomous  reptiles,  wherein  an  allusion  is  made  to  the 
poisonous  saliva  of  Heloderma  wspeclum;  an  indifferent 
figure  of  the  reptile  illustrates  the  article.) 

EXPLANATION  OP  THE  PLATES. 

Plate  XVI. 

All  figures  reduced  |. 

Fig.  1.  Direct  ventral  view  of  the  liver,  gall-bladder,  and  duots,  &o.  of  an  adult 
flpecimeii  of  Heloderma  mupectum.  ff.b.,  gall-bladder;  rj.,  right  lobe 
of  liver ;  /./.,  left  lobe  of  liver. 

2.  Direct  dorsal  aspect  of  the  same  specimen  aa  is  shown  in  figure  1  with 

additiunal  parts  added.  /.<?.,  lolmlus  cardiacus ;  P.v.,  portal  vein ; 
dx.,  common  duct;  a.a,v,^  anterior  abdominal  vein ;  g.e.,  a  structure 
that  appeared  like  a  ganglionic  enlargement  upon  the  pancreatic  duct 
in  the  case  of  the  specimen  examined ;  p.,  pancreas ;  d.,  duodenum. 

3.  IMrect  ventral  view  of  the  heart,  lun^  thyroid  gland,  and  other  parta 

of  Heloderma  suspectum.  The  vanous  organs  are  in  situ,  but  the 
pericardium  and  other  serous  membranes  have  been  removed  with  the 
exception  of  l.c.,  lobus  cardiacus.  t.r.,  trachea ;  o.a.,  carotid  artery  ; 
t^.,  thyroid  gland ;  rj.,  right  lung ;  Le.,  anterior  cap  of  the  peritoneum 
(cut  short)  in  which  the  lo&ulus  cardiacus  of  the  liver  is  lodged  were  that 
organ  represented  in  the  drawing  t»  situ ;  of.,  cesophagus ;  t^*.,  internal 
jugular ;  /./.,  left  lung ;  if.,  heart  (showing  the  ventricle  and  the  two 
auricles). 

4.  Tentral  view  of  the  head  of  an  adult  npecimen  of  Heloderma  mspectum 

with  the  integuments  removed,  and  showin((  the  poison-glands.  The  tip 
of  the  tongue  (7)  is  protruding  from  the  mouth,  and  tl^  mandible  {M) 
is  partially  seen  through  the  superficial  layer  of  muscles.  The  left 
poiBon-gland  {p.ot)  is  represented  sls  being  drawn  outwards  by 
means  of  a  small  dissecting  hook  and  chain,  to  expose  its  four  ducts 
which  lead  through  the  mandible  to  the  bases  of  the  teeth.  On  the 
right  side  the  gland  is  shown  in  dtu  {p.gl.),  as  well  as  the  vein  that 
retams  the  bl(K>d  from  it  and  afterwards  joins  the  external  jugular. 
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Plati  XVII. 
Fig.  1.  Left  lateral  yiew  of  skull  and  mandible  of  a  specimen  of  Hdoderina 
suapectuftit  the  latter  diraLrticolated;  life-sise  from  the  B))ecimen  (adult). 
mx.f  mazillarj;  pmr.,  premazillary;  smx,^  septomaidllary ;  ol^  oo- 
ossified  dermal  tubercles ;  prf.^  prefrontal ;  /r.,  frontal ;  ptf^  poet- 
frontal;  y.,  juffal;  pa.t  parietal;  «>.,  columella ;/)r.o.,  prootic ;  «j^., 
squamosal ;  pT.,  pterygoid  ;  rz.,  yestige  or  rudiment  of  fygomaUc 
arch;  q.,  quadrate;  a.,  dentarj;  com^  oomplementare;  oor,,  ooron- 
oideum ;  or.,  articulare ;  an.,  angulare. 

2.  Superior  Tiew  of  the  right  ramus  of  the  mandible  of  S.  mupeduwt, 

op.,  operoulare.    Other  letters  as  in  Fig.  1. 

3.  Mesial  aspect  of  the  right  ramus  of  the  mandible  of  H,  stupeetmm. 

Letters  as  in  Fig.  1. 

4.  Superior  aspect  of  the  skull  of  H,  nupeetumy  the  mandible  remofved. 

/..  lacrymal ;  Ix.^  lacrjmal  canal ;  so.»  supraoocipitaL  Other  lettars  aa 
in  Fig.  1. 

5.  Superior  aspect  of  the  skull  of  H,  horridum,  mandible  removed.    (After 

Bocourt.)    Lettering  as  in  Fig.  1. 
6w  Ventral  aspect  of  the  skull  of  K  suspectum,  mandible  remoTed ;  life 
size.     tt,y  teeth;    v.,   Tomer;  pl^  palatine;   tr.^  transpalatine   (oa 
tranversum)  ;    &s.,  basisphenoid ;    htp.^  basiptorjsoid  process ;    eo., 
exocdpital ;  ho.,  basioccipitaL    Other  letters  as  in  Fig.  1. 

Plati  XVlJl. 

Fig.  L  Dorsal  aspect  of  the  right  pelric  limb  of  a  specimen  of  H,  mupeehtm, 
natural  size.  /.,  femur;  p.,  patella;  t,  tibia;  fb.,  fibula;  tfe.,  tibio- 
fibulare ;  tr.,  distal  tarsalia ;  «.,  epiphysis  on  proximal  extremity  of 
metatarsal  of  the  second  toe. 

2.  Ventral  aspect  of  right  humerus  of  a  specimen  of  H.  suspeetum,  natural 

size.    k.y  humerus. 

3.  Dorsal  aspect  of  the  antibrachium,  carpus,  and  manus  of  the  right 

pectoral  limb  of  ff.  suspectum,  natural  size,  nl.,  ulna ;  r<L,  radios ; 
ue..  ulnare  ^  re.,  radiale ;  p.,  pisiforme ;  c,  oentrale ;  cp.,  distal  oarpalia. 

4.  Direct  dorsal  yiew  of  the  perns  and  sacrum  of  H.  auqtectum,  natural 

size,  pb,,  pubis ;  qf.,  foramen  for  the  passage  of  the  obturator  nerre ; 
e/.,  ilium;  /,cr.,  foramen  cordiforme;  p.p^  pectineal  process;  is., 
ischium;  sv^  and  atr^,  the  two  yertebrse  that  go  to  form  the  sacrum, 
the  first  and  second  respectiyely. 

5.  Ventral  aspect  of  the  sternum  and  shoulder-girdle  and  associated  parte 

of  IL  8U8pectumy  natural  size,  a.,  scapula ;  el.,  dayide ;  co.,  coraooid ; 
to.,  interdayide ;  st.,  sternum  ;  o.rb.,  costal  ribs. 

6.  Ventral  aspect  of  the  hyoid  arches  of  H,  $u8pe<^um,  somewhat  enlarged. 

bJii/.,  basihyal ;  axo;  anterior  oomua ;  pM>.,  po^erior  oomua. 


3.  Description  of  a  new  Species  of  Deep-sea  Fish  from  the 
Cape  {Lophoies  fiski).  By  Dr.  A.  C.  L.  Guntheb, 
P.R.S.  • 

[Beoeiyed  Ifarch  14,  1890.] 

(Plates  XIX.  &  XX.) 

The  RcT.  G.  H.  R.  Fisk,  C.M.Z.S.,  has  kindly  submitted  to  my 
examination  a  highly  interesting  fish  which  proYes  to  be  a  ^>ecie8  of 
LophoteSf  a  genus  still  extremely  rare  in  collections.  In  a  letter 
addressed  to  our  Secretary  under  date  of  September  9,  1889,  Mr.  Fisk 
says: — '* Enclosed  you  will  find  a  rough  sketch  of  a  fish  which 
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about  ten  weeks  ago  was  washed  up  on  the  shore  of  Kalk  Bay  (which 
is  situated  in  False  Bay).  Unfortunately  it  was  much  injured  and 
broken  by  people  before  it  was  put  into  spirits.  Mr.  Percy  Nightin- 
gale, who  was  on  a  visit  to  the  Bay,  obtained  possession  of  it  and  very 
kindly  brought  it  to  me.  I  am  unable  to  identify  it  by  any  books. 
It  b  unknown  at  the  South-African  Museum,  and,  so  &r  as  I  have 
been  able  to  ascertain,  no  one  has  seen  an  example  of  it  before  at  the 
Cape.  The  fishermen  at  Kalk  Bay  do  not  recognize  it.  If  new 
to  Dr.  Giinther,  and  he  wishes  to  see  it,  I  would  gladly  send  it  to 
him  to  be  at  bis  disposal." 

The  sketch  which  accompanied  this  letter  was  sufficiently  exact 
to  enable  me  to  recognize  in  the  specimen  a  fish  allied  to  Laphotes^ 
in  spite  of  the  extraordinary  forward  prolongation  of  the  parietal 
crest,  which  renders  the  appearance  of  the  head  still  more  bizarre 
than  in  the  typical  species  of  the  genus.  But  as  it  seemed  desirable 
to  ascertain  idso  other  points  of  its  organization  which  could  not  be 
shown  in  the  sketch,  and  also  to  give  a  detailed  description  and  figure 
of  so  extraordinary  a  fish,  I  sent  a  request  to  Mr.  Fisk  to  let  me 
have  the  specimen  for  the  British  Museum,  with  which  he  most 
kindly  complied  in  due  course. 

In  the  typical  Lophotes  the  crest  is  elevated  above  the  head,  and 
not  pushed  forwards  beyond  the  snout ;  it  is  also  covered  with  soft 
integuments  and  a  muscular  layer.  In  the  new  species  the  crest 
is  covered  with  a  thin  film  of  epidermis,  leaving  the  sculpture 
of  the  bone  exposed.  This  is  merely  a  difference  of  form,  and  can- 
not, by  itself,  constitute  a  generic  distinction,  reminding  us  of  similar 
modifications  of  the  cranial  excrescences  in  Chameleons.  In  the 
typical  Lophotes  a  minute  and  rudimentary  ventral  fin,  consisting  of 
several  rays  \  but  evidently  functionless,  is  present ;  in  the  new 
species  this  rudimentary  organ  has  entirely  disappeared — a  difference 
which,  in  my  opinion,  is  equally  unfit  for  generic  distinction.  On 
the  other  hand,  it  is  very  unfortunate  that  the  caudal  extremity  has 
been  mutilated  (apparently  during  life)  in  the  Cape  specimen,  so 
that  we  cannot  be  certain  whether  it  possessed  a  separate  small  anal 
and  caudal  fin  like  the  type,  or  whether  the  caudal  extremity  was 
tapering  and  without  those  appendages — a  structure  well  compatible 
with  the  greatly  elongate  form  of  the  fish. 

The  few  specimens  of  Lophotes  which  have  fallen  into  the  hands 
of  naturalists  were  obtained  in  the  Mediterranean,  off  Madeira,  and 
in  the  Japanese  Sea ;  and  referred  to  three  species — Lophotes  cepedia- 
mts,  Lophotes  eapellei  (Schleg.),  and  Lophotes  cristatus,  the  latter 
having  been  described  in  the  Proceedings  of  this  Society  by  Mr. 
Johnson  (1863)  ;  possibly  all  three  are  of  the  same  species.  A  very 
small  fish  believed  to  be  the  young  of  Lophotes  is  described  and 
figured  in  the  Report  on  the  Pelagic  Fishes  of  the  '  Challenger ' 
Expedition. 

The  fishes  of  this  genus  have  been  long  regarded  as  bathybial 
forms,  although,  probably,  not  extending  to  the  great  depths  inhabited 

*  In  the  tpedmeos  in  the  British  Museum  it  is  muob  smaller  than  it  is 
represented  in  CuTier  and  Valenoiennes's  figure, 
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by  the  true  Ribbon-fishes  (TrachypteritUe).  The  fish  described  here, 
however,  spproaches  the  Ribbon-fishes  in  possessing  the  characteris- 
tics of  bathybial  organization  in  a  somewhat  higher  degree  :  the 
bones  of  the  head  are  thinner,  more  deeply  scolptured,  more  flexible, 
and  the  muscular  system  is  less  developed  than  in  L,  eepedianut ; 
on  the  other  hand,  the  vertebrfle  are  firmly  united  by  ligamentous 
tissue. 

I  take  great  pleasure  in  naming  this  interesting  fish  after  Mr. 
Fisk,  to  whom  we  are  indebted  for  so  many  additions  to  our  know- 
ledge of  the  Fauna  of  South  Africa. 

LOPHOTES  FISKI.     (Platcs  XIX.  &  XX.) 

The  body  of  this  fish  is  very  elongate  and  strongly  compressed  like 
that  of  a  RegaUeui ;  it  is  nearly  of  uniform  depth  throughout,  and 
gradually  narrowing  in  its  posterior  fourth.  It  is  impossible  to  say 
whether  it  possesses  a  separate  caudal  fin  or  tapers  into  a  point,  the 
extremity  of  the  tail  being  mutilated.  As  in  the  other  species  of  the 
genus,  the  vent  (Plate  XIX.,  v.)  is  at  a  short  distance  trom  the  ex- 
tremity of  the  tail,  but  no  anal  fin  can  be  made  out,  possibly  on  account 
of  the  mutilation  of  this  part.  The  head  is  scarcelv  deeper  than  the 
body,  strongly  compressed ;  its  upper  part  forms  a  low  crest  which  is 
prolonged  forward  into  an  extraordinary  sword-shaped  process  which 
projects  far  beyond  the  snout.  Like  the  other  bones  of  the  skull,  this 
process  is  flexible  and  deeply  longitudinally  sculptured ;  thin  as  the 
blade  of  a  knife,  it  is  sharp-edged  above  and  below.  The  dorsal  fin 
commences  on  the  extreme  point  of  this  process  with  an  extremely 
long  and  compressed  ray.  I  am  unable  to  give  the  exact  length  and 
form  of  this  ray,  as  only  a  fragment  about  as  long  as  the  head  remains ; 
probably  when  complete  it  was  three  or  four  times  that  length  and 
may  serve  either  as  a  tactile  or  an  attractile  organ.  It  is  connected 
with  the  following  rays  by  membrane ;  these  are  not  of  unusual 
length,  but  the  succeeding  rays,  which  are  attached  to  the  upper  edge 
of  the  cephalic  process,  are  short  and  widely  set.  From  above  the 
eye  the  rays  become  longer  again,  forming  a  fin  which  is  about  half 
as  deep  as  the  body  underneath,  and  which  is  continued  to  the  end 
of  the  tail. 

To  return  to  the  description  of  the  parts  of  the  head,  we  notice, 
in  the  first  instance,  the  large  eye,  which  is  longer  than  the  snout  and 
possesses  a  transversely  oval  pupil.  The  mouth  is  rather  small, 
obliquely  ascending  forward  and  with  its  cleft  extending  backwards 
to  below  the  anterior  margin  of  the  eye.  The  maxillary  is  elongate, 
lamelliform,  broader  than  the  suborbital  ring,  which  consists  of  two 
bones  only.  Both  jaws  are  armed  with  a  series  of  small  uncinate 
teeth  laterally,  which  series  become  double  anteriorly.  The  oper- 
cular bones  much  dilated  and  overlapping  each  other. 

Gills  well  developed,  a  short  slit  behind  the  fourth  arch.  Six 
branchiostegals.  The  pectoral  fin  consists  of  thirteen  rays,  inserted 
on  a  broad  horizontal  base,  and  points  upwards. 

The  skin  is  scaleless  and  contains  a  rather  thick  deposit  of  a  silvery 
pigment,  which  in  some  parts  assumes  a  blackish  hue,  and  seems  to 
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produce  darker  cross  bands  rery  iodistinctlj  perceptible  in  certain 
lights. 

Total  length  50 inches;  depth  of  the  body  behind  the  head  If 
inch  ;  depth  of  the  body  in  the  middle  of  the  length  l|  inch  ;  depth 
of  the  body  abore  the  vent  7  lines ;  length  of  the  head  without 
process  3  inches ;  length  of  the  head  with  the  process  5  inches 
3  lines ;  diameter  of  the  eye  9  lines ;  length  of  the  pectoral 
10  lines  ;  length  of  one  of  the  longest  dorsal  rays  1  inch  6  hues. 

The  first  figure  (Plate  XIX.)  represents  the  entire  fish,  much 
reduced,  with  the  first  dorsal  ray  restored  to  its  supposed  original 
length  and  form ;  the  second  figure  (Plate  XX.)  the  head  of  the 
natural  sixe. 


3.  Report  on  the  Marine  Molluscan  Fauna  of  the  Island  of 
St.  Helena.     By  Edgak  A,  Smith. 

[BeoeiTod  March  14, 1890.] 

(PUtes  XXI.-XXIV.) 

The  materials  which  form  the  basis  of  this  Report  consist  mainly 
of  a  Tery  extensiye  series  of  shells,  about  2500  in  number,  collected 
at  St.  Helena  by  Capt  W.  H.  Turton,  RE.,  during  the  years  1884-6, 
and  which  he  subsequently  most  liberally  presented  to  the  British 
Museum. 

A  series  of  small  shells,  presented  to  the  Museum  in  1857  by 
E.  W.  Alexander,  Esq.,  has  also  been  worked  through.  A  few 
specimens  dredged  by  Dr.  Wallich  about  the  year  1857,  others  re- 
ceived from  Sir  George  Grey  in  1841,  a  small  collection  from  the 
Museum  of  Economic  Gkology  in  1860,  and,  finally,  a  set  of  the 
specimens  collected  by  Mr.  J.  G.  Melliss  and  enumerated  in  his  book 
on  St.  Helena,  hare  been  examined. . 

The  greatest  praise  is  doe  to  Capt.  Turton  for  the  excellent 
manner  in  which  the  collection  was  made  and  put  up  for  transmission 
to  this  country ;  and  the  amount  of  time  and  labour  bestowed  upon 
it  must  haye  been  very  considerable. 

The  majority  of  the  species  are  very  small  and  were  obtained  "  by 
sifting  the  sand  and  shingle  which  is  found  in  a  few  places  on  the 
coast,"  and  by  dredging  in  depths  up  to  about  80  fathoms,  chiefly, 
but  not  exclusively,  off  the  north  of  the  island.  A  few  were  picked 
out  of  a  hard  kind  of  conglomerate  of  shells  and  sand,  about  four 
feet  above  high-water  mark,  in  a  bay  on  the  north  coast.  This 
conglomerate  is  found  in  the  crevices  of  rocks  which  have  fallen 
down  from  the  high  cliffs  above,  quite  recently,  and  probably  it  got 
washed  up  into  that  position  by  some  high  tide,  such  as  occurs 
there  every  few  years.  Some  of  the  specimens  were  found  on  pieces 
of  a  substance,  locally  called  '^  Sea-kom "  \  which  is  sometimes 

'  Doubtlea  thefls  pieoM  of  **  Sea-horn  "  are  portions  of  a  large  species  of 
Tusgle,  probaUy  EckUmia  hnccinalis^  which  isTerv  thick  and  homy,  and  occurs 
at  the  Oape  of  Good  Hope^  whence  these  fragments  had  drifted. 
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washed  ashore  on  the  windward  or  south  side  of  the  island.  These 
specimens  will  be  enumerated  in  an  Appendix,  as  they  cannot  be 
regarded  as  belonging  to  the  St.  Helena  fauna.  In  nearly  erery  instance 
in  which  it  has  been  possible  to  associate  them  with  known  species, 
they  prove  to  be  South-African  forms,  thus  clearly  showing  that 
they  hare  been  drifted  northwards  from  the  Cape  by  the  prevailing 
south-east  trade-winds  and  oceanic  currents. 

Capt.  Turton  observes  in  his  notes  that  some  of  them  were 
alive  when  taken,  and  this  was  generally  the  case  when  the  "  Sea- 
horn  "  was  only  recently  washed  up,  or  was  secured  from  a  boat. 
Notwithstanding  this  fact,  it  is  remarkable  that  scarcely  any 
(exclusively)  South-African  species  appear  to  survive  and  become 
established  at  St.  Helena;  indeed,  Gadinia  cosiata  is  the  only 
species  in  this  collection,  not  found  on  '*  Sea-hom,"  the  dbtribution 
of  which  has  hitherto  been  restricted  to  South  Africa.  A  few  species 
such  as  Triton  oleariuniy  Triforis  perversa^  Cingulina  eireinata^ 
Saxicava  arctica,  Mytiltts  edulis,  M,  magellanicus.  Area  domingeiuist 
Pinna  pemvla,  and  perhaps  one  or  two  others,  are  found  at  both 
localities,  but  they  mostly  have  a  wide  distribution. 

As  it  is  seen  that  many  species  are  drifted  from  the  Cape  to 
St.  Helena,  the  question  arises  whether  some  of  those  dredged  by 
Capt.  Turton,  or  found  by  him  and  others  upon  the  shore,  may  not 
have  become  detached  from  the  floating  seaweed. 

In  one  or  two  cases  it  is  pretty  certain  that  this  has  occurred,  as 
specimens  of  Mytilus  magellanicus  and  M.  edulis  (7)  were  obtained 
alive  attached  to  floating  weed  and  also  dead  upon  the  shore.  Two 
dead  specimens  of  Patella  compressa,  a  well-known  Cape  species, 
were  also  collected  on  the  shore,  there  being  every  probability  of 
their  having  been  carried  there  attached  to  seaweed. 

The  molluscan  fauna  of  St.  Helena  appears  most  to  resemble  that 
of  the  West  Indies ;  for,  of  the  known  species^  in  this  collectioa, 
just  fifty  per  cent,  are  common  to  the  two  localities. 

About  five-and-twenty  species,  or  thirty  per  cent.,  are  identical 
with  Mediterranean  forms,  and  about  half  a  dozen  occur  at  all  three 
localities.  About  thirteen  species  are  also  met  with  on  the  West- 
African  Coast,  between  the  Gulf  of  Guinea  and  Morocco. 

What  proportion  of  species  are  common  to  St.  Helena  and  the 
west  coast  of  Africa,  south  of  Guinea,  it  is  difficult  to  ascertain 
at  present,  as  comparatively  little  is  known  of  the  MoUusca  of  that 
part  of  the  coast. 

However,  in  Dunker's  list  of  shells  from  Lower  Guinea,  eight 
species  are  quoted  which  are  common  to  St.  Helena.  The  similarity 
between  the  fauna  of  St.  Helena  and  that  of  the  West  Indies  is 
undoubtedly,  in  a  great  measure,  due  to  oceanic  currents. 

According  to  various  maps  an  important  current  flows  from  near 
the  centre  of  the  South  Atlantic  past  Ascension  Island  along  the 
north  coast  of  South  America  to  the  West  Indies,  a  return  current 
passing  in  an  easterly  or  south-easterly  direction  towards  the  Gulf 
of  Guinea.  These  and  the  great  Gulf-stream  in  all  probability  have 
^  Pelagic  forms  are  not  included. 
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tended  to  assimilate,  to  some  extent,  the  faunas  of  the  West  Indies 
and  West  Africa  by  transmitting  from  place  to  place  the  pelagic  fry 
of  some  of  the  species,  and  the  adult  forms  and  the  ova  of  others 
attached  to  floating  sea  weed. 

Not  more  than  fourteen  species  in  this  collection  belong  to  forms 
which  occur  in  the  Indo*Pacific  region.  This  comparative  paucity 
of  species  common  to  these  two  regions  is  probably,  in  a  great 
measure,  attributable  to  the  cold  Antarctic  currents,  which,  flowing 
northward  to  the  Cape  of  Good  Hope,  bar  the  emigration  of  species 
from  the  Indian  Ocean  into  the  Atlantic.  Semper  ^  refers  to  the 
yudden  and  marked  change  in  the  fauna  on  rounding  the  Cape, 
the  result  of  different  currents  and  temperature. 

The  only  list  of  species  from  St.  Helena  which  has  yet  appeared 
is  that  prepared  by  Jeffreys',  which  was  based  upon  a  collection 
made  by  Mr.  Melliss,  who,  in  his  book  on  St.  Helena  (pp.  1 13-128), 
has  reproduced  and  somewhat  amplified  it.  In  this  list  only  forty- 
one  marine  species  are  enumerated,  the  majority  consisting  of  shells 
of  fairly  large  dimensions,  which,  with  one  exception  {Ostrea  crista- 
gaUi\  were  all  picked  up  on  the  shore. 

This  list  did  not  contain  all  the  species  which  had  been  previously 
recorded  from  the  island,  at  least  half  a  dozen  forms  being  omitted. 

The  large  proportion  of  new  species  hereafter  described,  most  of 
them  very  smalt  is  not  therefore  altogether  surprismg,  as  so  little 
was  previously  known  of  this  fnuna. 

Thanks  to  Capt.  Turton's  energy,  as  many  as  138  additional 
named  species  are  now  added  to  the  list,  bringing  up  the  total  of 
known  forms  to  178. 

This  number,  however,  does  not  at  all  approximate  the  total  of 
the  species  which  really  exist  around  St.  Helena ;  for,  in  addition 
to  those  which  I  have  been  able  to  determine,  there  is  a  considerable 
number,  nearly  a  hundred  species,  which,  on  account  of  their  imma- 
ture or  bad  condition,  could  not  be  satisfactorily  identified  or 
described.  Besides,  whenever  more  extensive  dredging  is  carried 
on,  many  additional  species  will  doubtless  be  discovered  . 

A  certain  number  of  species  have  been  described  from  St.  Helena 
which  in  reality  do  not  inhabit  that  region.  This  mistake  has  arisen 
from  the  misspelling  of  St.  Elena  on  the  west  coast  of  America. 
The  species  are : — (1)  Cancellaria  tessellata,  Sowerby ;  (2)  C,  obtusa, 
Kiener  (non  Deshayes)=C.  solida,  Sow. ;  (3)  Marginella  granum, 
Kieuer= Erato  seabriugcula.  Gray  ;  (4)  Purpura  undata,  Lamarck, 
partimasP.  biserialis,  Blainv. ;  (5)  Ostrea  columbiensisy  Hanley ; 
(6)  Circe  Jiuctuatay  Sow. ;  (7)  Strombus  granulatus.  Gray  *. 

»  Animal  Life,  p.  278.  '  Ann.  Mag.  Nat  Hist  1872,  ?ol.  ix.  pp.  262-4. 

'  Speciment  of  Cypraa  testudinariOt  C.  moneta,  C,  arabica,  and  Placuna  sella 
were  obtained  by  Oapt  Turton  as  St  Helena  Bbelb  ;  but  he  shrewdly  doubted 
their  genuineness.  He  obfterves,  *'  ships  from  all  parts  of  the  world  touch  here, 
often  bringing  shells  which  are  got  bj  the  natiTes,  and  then  offered  as  island 
shells."  &is  is  evidently  the  true  explanation  of  the  presence  of  these  species 
at  Ht.  Helena. 

*  Species  1  to  4  are  quoted  from  Kiener's  '  Icon.  Ooq.  Viv./  and  6,  6,  and  7 
from  Keeve'f  '  Conch.  Icon.' 
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Pmrpura  turbinoideSj  Bkinville,  quoted  by  KienerfromStHelent, 
occurs  at  the  PhilllpiLxe  lalauds  and  in  the  Pacific. 

The  foil  owing  Table  ^ill  show  at  a  glance  the  distribution  of  each 
species,  which,  in  some  io stances,  is  very  remarkable.  Doubtless 
many  of  the  new  species,  which  are  indicated  by  an  asterisk  *,  will 
eveutually  be  dbcovered  in  other  localities. 
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I.  CEPHALOPODA. 

An  UDdetermined  species  of  Octopus  and  the  shells  of  Argonauta 
argo  are  mendoned  by  Mr.  Melliss.  The  former  '*  is  plentiful  io 
the  nooks  and  rocky  holes  on  the  coast,  about  high-water  mark." 
The  Argonauta  is  occasionally  washed  ashore  at  Sandy  Bay,  on  the 
south  coast ;  this  species  also  occurs  at  the  Cape,  in  the  Mediter- 
ranean, North  Atlantic,  Indian  and  Pacific  Oceans. 

II.  PTEROPODA. 

Shells  of  the  followmg  species^  were  dredged  in  50  to  80 
fathoms : — 

1.  Cayolinia  tridkntata  (Forsk&l). 

2.  Cayolinia  longirostris  (Lesueur). 

3.  Cayolinia  quadridbntata  (Lesueur). 

4.  Cayolinia  uncinata  (Rang). 

5.  Cayolinia  gibbosa  (Rang). 

6.  Cayolinia  inflexa  (Lesueur). 

7.  DiACRiA  TRispiNOSA  (Lcsucur). 

8.  Clio  pyramidata,  Linn^. 

9.  Styliola  6VBULA,  Quoy  &  Gaimard. 

10.  Styliola  recta,  Lesueur. 

1 1.  Styliola  yirgata.  Rang. 

12.  Triptera  columella,  Raug. 

13.  Limacina  bulimoides,  D'Orbigny. 

14.  Limacina  inflata,  D*Orbigny. 

15.  Limacina  Antarctica,  Woodward. 

III.  GASTROPODA 

CoNus  testudinarius,  Martini. 

Two  specimens  were  obtained  by  Mr.  Melliss. 

Conus  irregularis,  Sowerby. 

The  specimens  from  St.  Helena  are  of  a  shorter  growth  than  those 
figured  bv  Sowerby  (Thes.  Conch,  iii.  pi.  104.  figs.  418,  419) ;  they 
are  broader  at  the  shoulder  and  more  suddenly  contracted  anteriorly. 
They  also  are  more  highly  painted,  exhibiting  a  considerable  amount 
of  olive-brown  longitudinal  streaks,  which  are  interrupted  at  the 

^  For  the  BTnonrmy  and  distribution  consult  Pelseneer's  Report  on  the 
Pteropoda  of  the  '  Ohdilenger '  Expedition. 
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middle  by  the  blaish -white  irreg;ular  zone  dotted  and  spotted  with 
oliye-brown.  The  spire  is  either  almost  uniformly  dark  chestnut- 
brown,  or  else  white,  blotched  with  that  colour. 

Some  small  specimens,  about  |  inch  Ions;,  which  I  believe  to  be 
the  Toung  of  this  species,  are  still  more  bris^htly  coloured,  being 
more  or  less  copiously  blotched  with  brown- black  ;  and  the  spire  is 
radiately  lined  and  spotted  with  the  same  tint. 

CoNus  sp.  ? 

A  single  much-worn  shell  is  all  that  was  obtained.  In  eeneral 
form  it  is  very  like  C.  iinianus,  but  seems  to  be  thicker  and  more 
strongly  striated  transversely.  It  is  livid  in  colour,  and  marked 
with  Toneitudinal  and  transverse  bands  of  an  olive-brown  tint,  which 
are  not,  however,  sharply  defined,  but  blend  at  the  edges  into  the 
ground-colour  of  the  shell.  The  whorls  of  the  spire  are  dark  livid 
on  the  upper  half  and  pale  beneath,  forming  a  light  spiral  zone 
which  revolves  up  the  spire  above  the  suture. 

Pleurotoma  (Glavus)  AMANDA,  Smith.     (Plate  XXI.  fig.  1.) 

Pleurotoma  (Olavus)  amanda,  Smith.  Ann.  &  Mag.  Nat.  Hist. 
Sept  1882,  p.  207. 

The  locality  of  this  species  was  unknown  at  the  time  it  was  de- 
scribed. The  fresh  specimens  from  St.  Helena  have  the  transverse 
zone  of  a  brighter  tint,  somewhat  pinkish  red.  In  certain  examples 
it  is  interrupted  between  the  ribs,  and  occasionally  a  fine  reddish 
line  occurs  at  the  upper  part  of  the  whorls  a  little  below  the 
suture. 

This  species  is  very  closely  related  to  P.  sinuoaa,  Montagu,  and 
may  eventually  prove  to  be  merely  a  variety  of  it. 

Pleurotoma  (Clavus)  prolongata.    (Plate  XXIII.  fig.  1.) 

Testa  dongata,  turrita,  alba  vd  rubescens ;  anfractu8  6-7,  duo 
apicales  Ice^jes,  nuigniy  globosiy  seguentes  supeme  via:  concttve  de- 
dive$y  in  medio  angulati^  inferne  conspicue  contracti,  eostis  obli- 
quit  fleawms  eirea  12  instructi;  apertura  parva,  brevis,  longit, 
totiug  j  adcequane  ;  anfr.  ultimt^  costa  valida  varidformi  Jonge 
pone  labrum  muniius  ;  labrum  tenue,  haud  incrassatwn ;  sinus 
profundus,  magnus ;  eolumdla  rectiusoula,  callo  tenui  lahro 
junrta ;  canalis  brevissimus^  latus, 
Longit,  6  mUUm.^  diam.  2. 

This  species  is  remarkable  for  the  great  length  of  the  spire  in 
proportion  to  that  of  the  aperture.  Besides  the  ribs,  the  surface 
exhibits  fine  wavy  stria)  of  growth. 

Pleurotoma  (Clavuu)  albobalteata.    (Plate  XXI.  fig.  2.) 

Testa  parva^fusiformi-ovaUty  pallide  fuscescens,  circa  medium  anfr, 

superiorum  et  ad  hasim  anfr,  ultimi  albida  ;  anfr,  6,  primi  duo 

Iceves,  convexif  cceteri  paulo  excavati,  ad   latera  convexiusculi, 

eosiis  crassis  10-12  supeme  subob^letis,  ad  su^uras  ituiistincte 

18* 
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suhnodoM  (in  anfr.  uU,  infr.  medium  evanidis)  ingtfnusH  ;  aper- 
turaparva,  longit  totius  |  Ttaud  cequans  ;  lahrum  ad  marginem 
tenuey  eosta  ultima  valida  eatut  incrasscUum,  supenu  ItviUr 
ginuatum. 
Longit.  5  mUlim,^  diam.  2. 

Although  the  general  appearance  of  this  little  species  as  regards 
colour  is  as  ahove  described,  still,  on  closer  examination,  the  style 
of  ornamentation  proves  to  be  less  simple  ;  the  white  band  is  seen 
to  be  subdivided  by  a  fine  line  of  the  same  colour  as  the  rest  of  the 
shell,  and  a  few  wavy  darker  brown  lines  flow  down  the  lower  por- 
tion of  the  body-whorl. 

One  specimen  has  the  brown  colour  replaced  by  a  pinkish  or 
vinous  tint. 

Pleurotoma  (Drillia)  turtoni.  (Plate  XXI.  fig.  3.) 
Testa  hreviUrfusiformiSyJlavescenSy  inter  costas  fusco  iineta,  infra 
suturas  albay  circa  anfr,  ultimi  medium  albo  zonata  ;  anfr.  10|, 
primus  convexus,  Icevisy  duo  sequentes  in  medio  carinati,  ea^ri 
supeme  concavi^  deinde  convean^  costis  hrevibus  cireiter  12  ««- 
peme  ohsoletis  lirisque  spiralihus  4-6  inter  castas  fuscis  decus- 
satiy  infra  suturam  corrugati  ;  anfr.  ultimus  infeme  contradtus  ; 
apertura  angusta,  longit.  totius  J  pauIo  minor  ;  lahrum  ad  mar- 
ginem  tenue^  extus  costa  varicifomie  arcuata  incraMatun^^  intus 
denticulatum ;  columella  alha^  denticulis  transversis  pluribus 
munita  ;  sinus  profundus  ;  canalis  hrevis,  recurvus. 
Longit.  18  miUim.y  diam.  6. 

The  colouring  of  this  species  is  very  pretty.  The  spire  has  the 
appearance  of  being  alternately  zoned  with  white  and  yellow,  the 
yellow  zone,  falling  upon  the  lower  and  costate  portion  of  the  whorls, 
is  interrupted  by  a  brown  stain  between  the  ribs.  The  lower  half 
of  the  body-whorl,  excepting  the  pale  extremity,  is  yellowish,  and 
has  the  appearance  of  being  dotted  with  brown. 

This  species  belongs  to  that  section  of  the  genus  which  includes 
PL  interealaris,  Carpenter,  PL  spurea.  Hinds,  and  a  few  others. 
These  species  have  the  columella  and  the  interior  of  the  lahrum  more 
or  less  denticulated. 

Pleurotoma  (Mangilia)  subquadrata.  Smith.  (Plate  XXI. 
fig.  4.) 

This  species  was  described  in  the  Ann.  &  Mag.  Nat.  Hist.  1888, 
vol.  ii.  p.  313. 

Pleurotoma  (Mangilia)  gemma,  Smith.  (Plate  XXIII. 
fig.  2.) 

Pleurotoma  (Mangilia)  gemma,  Smith,  Ann.  &  Mag.  Nat  Hist. 
1884,  xiv.  p.  322. 

The  specimens  obtained  by  Mr.  Turton  are  larger  and  in  fresher 
condition  than  those  originaUy  described,  and  show  that  the  upper 
ends  of  the  costae  are  not  constantly  red  alternately,  as  some  of  these 
examples  have  all  of  them  of  a  reddish  colour.     The  largest  speci- 
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men  has  eight  whorls,  of  which  the  three  apical  are  white,  convex, 
and  ornamented  with  subdistant,  very  oblique,  arcuate,  and  very 
slender  lirae.  The  remainder  of  the  shell  is  of  a  whitish-wax  tint. 
The  length  is  7|  millim..  the  diameter  3. 

The  more  extended  series  of  specimens  at  hand  now  shows  that 
PL  kelenensiSf  which  I  described  at  the  same  time  as  PL  gemma,  is 
only  a  variety  of  this  species,  differing  chiefly  from  the  typical  form  in 
colour. 

Some  examples  are  entirely  white,  others  of  a  uniform  rich  brown, 
whilst  others  are  of  intermediate  tints.  Some  have  all  the  upper 
ends  of  the  costn  of  a  reddish  colour,  some  only  the  alternate  ones ; 
and  the  transverse  zone  on  the  body-whorl  is  not  constantly  pre- 
sent in  all  specimens ;  indeed  it  appears  to  be  mostly  wanting  in  the 
yellowish  and  brownish  examples.  PL  lavalleana^  d'Orbigny,  is  the 
West-Indian  representative  of  this  species,  from  which  it  differs  in 
the  position  of  the  colour-band,  its  more  attenuated  body-whorl,  and 
in  the  different  position  of  the  angle  of  the  volutions. 

Pleurotoma  (Mangilia)  melussi.  (Plate  XXI.  fig.  5.) 
Testa  parva,  fusiformi-ovata^  dilute  fusceecens  ad  suturas  fusco 
Hneta,  circa  medium  anfr.  lUtimi  fusco  zonata  ;  anfractxu  6 j, 
primi  2^  convexiy  hxves^  tertius  conveanu,  ohliquiter  tenuissime 
Uraius,  cceteri  fupeme  declives  et  angulati,  eostis  tenuibus  circa 
14  et  liri$  gracilioribus  epirdlihis  {in  anfr,  superioribus  3,  in 
ultimo  16-20)  caneeHati^  undique  minute  squamoso-striati ; 
c^^ertura  angusta^  longit.  toiius  |  vix  cequans ;  lahrum  incras^ 
saium,  intus  lave;  sinus  haud profundus, 
Longit,  6  millim, ,  diam,  2. 

The  microscopic  structure  of  this  species  is  very  like  that  occurring 
in  PL  subquadrata,  and  appears  under  the  microscope  to  consist  of 
numerous  spiral  series  of  very  minute  grain-like  scales,  which,  at 
times,  are  arranged  one  under  the  other,  so  as  to  produce  the 
appearance  of  longitudinal  series  also.  It  may  be  known  from 
PL  subquadrata  by  its  finer  cancellation  and  the  more  central  posi- 
tion of  the  colour-zone  upon  the  body-whorl,  which  also  is  not  con- 
tracted in  the  same  way  below  the  middle. 

Plevrotoma  (Clathurella  7)  commvtabilis.  (Plate  XXIII* 
fig.  3.) 

Testa  parva,  fusiformir-ovata,  aut  alba,  flavescensy  aut  lilacea,  eostis 
longitudinalibus  ad  12  lirisque  transversis  (in  anfr,  superioribus 
2-3,  in  ultimo  8),  fortissime  cancellaia;  anfractus  5 j^,  primi  1^ 
vitrei,  peculiares,  supeme  carinati  et  concavi,  quasi  truneaii,  re* 
liqui  4  convexiusculi  ;  apertura  parva^  angusta,  longit,  totius  § 
adofquans  ;  labrum  vix  incrassatum  ;  canalis  brevissimus,  latus  ; 
sinus  parvus,  inconspicuus ;  columella  rectiuscula,  tuberculis 
duobus  prope  medium  munita. 

Longit,  4  mtUim,,  diam,  IJ. 

This  species  b  very  distinctly  characterized  by  its  form  and  the 
coarse  style  of  its  sculpture.    The  ribs  and  liras  are  about  equally 
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thick,  produced  into  acute  nodules  at  the  points  of  intersection,  and 
the  quadrate  interstices  are  very  deeply  pitted. 

Pleurotoma  (Clatburella?)  MULTiGRANOSA.  (Plate  XXL 
fig.  6.) 

Testa  parva,  fustformi-ovata,  nigrescena  vel  rufesc^ns,  supra  me- 
dium anfractuum  alho  zonata^  undique  granulis  albis  et  nigres- 
cmtibus  aut  rufis  omata  ;  anfractus  5i,  nuclear es  1  j  laves^ 
comely  supeme  concavi,  carincUi^  cceteri  pianiueeuli,  costis  ad  14 
lirUque  spiralibuB  supra  castas  granosis  instructi  ;  lirce  in  anfr. 
superioribus  tres,  suprema  minima^  in  ultimo  13-14  ;  apertura 
angusta,  longit,  toHus  ^  subaquans ;  columella  rectiuseula^  in 
medio  tuberculis  minutis  duobus  instructa,  callo  tenui  induiaj 
labrum  vix  incrassatum^  supeme  brevissime  sed  distincte  sinu- 
atu^n, 

Longit,  4^  miUim.,  diam.  2. 

This  species  is  larger  than  PI.  commutabilis,  differently  coloured, 
and  more  closely  sculptured.  The  costse  and  lirse  are  so  near 
together  that  the  granules  almost  touch  one  another. 

Pleurotoma  (ClathurellaT)  usta.     (Plate  XXIII.  fig.  4.) 

Testa  minuta^  fusiformi-ovatay  nigricans  vel  rufescenSy  interdum 
serie  granulorum  albidorum  patdo  infra  suturam  omata  ;  an^ 
fract.  6,  primi  1^  Icgvigati,  catteri  leviter  conveadusculi,  eostis 
12-14  paulo  obliquis  instructi,  sulcisque  angusHs  transversis  (in 
anfr,  superioribus  4,  in  ultimo  circiter  15)  seuJpti ;  apertura 
elongata,  angusta,  dimidium  longit.  totius  vix  cequans ;  colu- 
mella  leviter  obliqua^  callo  tenui  induta,  in  medio  interdttm  indi- 
stincte  incisa ;  labrum  probabiliter  leviter  incrassatum,  supeme 
vix  sinuatum. 

Longit.  2|  millim.,  diam.  1||. 

The  sulci  cut  through  the  costae  and  produce  a  somewhat  gra- 
nular appearance.  The  lira  heneath  the  first  sulcus  below  the 
suture  is  that  which  is  white  upon  the  riblets  in  the  black  variety. 

MuREX  (Chicoreus)  ADUSTU8,  Lamarck. 

Hab.  West  Indies,  Japan,  Philippines,  Indian  and  Pacific 
Oceans. 

In  the  '  Annals  and  Magazine  of  Natural  History,'  1875,  vol.  xt. 
p.  419,  I  expressed  an  opinion  that  Murex  delectus  of  A.  Adams, 
Eaid  to  have  come  from  the  West  Indies,  was  identical  with  this 
species,  which  is  known  as  an  inhabitant  of  Eastern  seas.  At  the 
time  I  doubted  the  accuracy  of  the  locality  given  by  Adams,  but 
now  I  am  inclined  to  oelieve  it  correct,  as  so  many  West-Indian 
shells  have  also  been  found  on  the  eastern  side  of  the  Atlantic  at 
St.  Helena,  Ascension  Island,  and  on  the  west  coast  of  Africa. 

Murex  (Ocinbbra)  sAKCTiS-HELEN^.    (Plate  XXIII.  fig.  5.) 

Testa  fusiformisy  alba,  varidbus  tribus  obliquis,  compressis,  dentatis, 
et  liris  spiralibus  (in  anfract.  superioribus  duobus,  in  ultimo 
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5-6)  pone  varices  maxime  eUvatis  tnstruda  ;  anfradus  circa  10, 
8upeme  concavi,  dein  angtdati,  infeme  constricti ;  aperiura 
parvuy  xrregulariter  circularise  marginihus  fere  continuis  promi- 
nentibtts  circumdata ;  canalis  mediocriter  elongatus^  angusttis, 
sttbclatuus,  tortu(mi8,  recurvus. 
Longit.  30  mUlim,^  lat,  16. 

This  species  is  remarkable  for  the  prominent  character  of  the 
spiral  ridges  just  behind  the  varices  and  the  deep  pits  between  them. 
They  are  produced  in  a  somewhat  radiating  manner,  and  form 
tooth-like  projections,  giving  the  edge  of  the  varices  a  pretty 
festooned  appearance.  Although  four  varices  can  be  counted  in  any 
individual  whorl,  still,  as  the  fourth  from  the  labrnm  falls  very 
close  but  not  exactly  above  it,  and  so  on  in  the  other  whorls,  three 
disjointed  varices  are  thus  formed,  and  pass  very  obliquely  up  the 
spire. 

MuRBx  (Ocinebra)  PATRUELis.     (Plate  XXII 1.  fig.  6.) 

Testa    hretnssisme  JMsiformit^    dilute  fmceacenst   infeme   vix 

rimata;   anfraet.     7-8,   convexi^  in  medio    angulatij  costis 

longitudinalibua  circa  9,  mediocriter  fortihuB,  lirisque  trans- 

versis,  elevatie,  squamosiSf  in€Bqualibus  {in  anfr,  penult.  5-6,  in 

ultimo  circiter  13)  instructi;  apertura  elongata,  subpyriformis^ 

longit.  totius  |  adaquans,  intus  pallide  fuscescens  ;  columella 

supra  parum  arcuata^  infeme  oblique  tortuosa  ;  canalis  brevis, 

recurvus. 

Longit.  10  millim.y  diam,  max.  6||.    Apertura  5^  longa,  2^  lata. 

This  little  species  is  very  like  M.  diadema  of  Aradas  and  Benoit, 

hut  haa  not  the  liration  at  the  angle  of  the  whorls  produced  into 

hollow  spines  upon  the  custae.     The  lirsB,  also,  are  more  numerous, 

and  the  nuclear  whorls  are  differently  scidptured.     None  of  the  few 

specimens  at  hand  are  quite  mature,  so  I  cannot  state  whether  the 

labrum  is  smooth  or  denticulate  within. 

MuREX  (Ocinebra)  alboangulatus.     (Plate  XXI.  fig.  7.) 

Testa  brevissime  fus\formis,  mfo-fusca^  ad  angulum  anfractuum 
et  hasim  anfr.  ultimi  alba;  apex  rvfescens ;  anfr.  7,  apicales 
3  convexi,  liris  tenuissimis  longitudinalibus  numerosiSfpauciS' 
que  transversis  sculpti,  eceteri  superne  declives,  infra  medium 
acute  angulati,  costis  crassis  circa  10,  lirisque  fortibus  spiral- 
ibus  squamulatis  (in  anfr.  penult.  5,  in  ultimo  ad  il)  instructi; 
anfr.  ultimus  paulo  infra  medium  contractus  ;  columella  callo 
albo  incrassata;  apertura  albida,  longit.  totius  i  subeequafis  ; 
labrum  incrassatum^  intus  denticulatum, 
Longit.  8  millim.,  diam.  max.  5|. 

This  species  has  the  general  aspect  of  certain  Coralliophilts,  and 
might  be  placed  with  that  group  provisionally  until  the  animal  and 
opeculum  are  known.  It  differs  from  M.  patruelis  in  having  smaller 
apical  whorls,  in  coloration,  and  in  sculpture,  the  transverse  or  spiral 
ridges  being  somewhat  finer  and  more  squamose. 
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Lachesis  BELENiB.    (Plate  XXI.  fig.  8.) 
Testa  funformi-ovata,  saturate  fiisca,  interdum  pallide  fiavo 
zonata;  anfractus  6^nuclearis  comeus^  canvesus^  lavis,  etgteri 
convexiusculif  sutura  projunde  sejuncti,  costis  crassis  obliquis 
circa  X^^lirisque spiralilms^  fortihus^^supra  castas ^ranosis (in 
anfr.superioribus  3,  in  ultimo  ad  9)  cancellati;  aperturaparva^ 
longit.  totius  ^  via:  aquans;  labrutn  incrassatum,  intus  dentin 
culis  senis  munitum :  columella  leviter  arcuafa,  callo  tenuis 
infeme  ad  canalem  hrevem  ohliquum  alba  induta. 
Longit,  7  millim.y  diam.  max.  3^.   Apertura  3^  longa,  IJ  lata. 
This  species  is  broader  than  most  of  the  European  forms.    Of  the 
three  lirae  upon  the  upper  whorls,  the  uppermost  is  rather  more 
slender  than  the  other  two.     A  fourth  liration  is  occasionally  visible 
at  the  lower  part  of  the  whorls.    The  oblique  ribs  are  more  or  less 
regularly  continuous  up  the  spire. 

Cantharus  (Triton idea)  albozonatus.    (Plate  XXI.  fig.  9.) 

Testa  hreviterfusiformiSj  saturate  purpureo-Jusca^  circa  medium 
anjractuum  albo  zonata,  lirisque  supra  castas  alba  nodosis^ 
cincta;  anfr,  7-8,  supeme  concavit  deinde  convexi,  costis 
crassiusculis  ad  8,  et  liris  spiralihus,  supra  castas  nodulosisy 
instrucfi  ;  lira  in  anfr,  superioribus  3-4,  dua  prope  medium 
alh<e,  aliis  major es^  in  ultimo  9-10;  apertura  elongate  pyri- 
formisy  longit,  totius  ^  aquans,  intus  lilacea^  zona  aJha  omata  ; 
labrumintus  tenuiter  liratum,  liris  elongatis,  longe  intrant  ihuSy 
haud  ad  marginem  attingentibus  ;  canalis  angustus,  obliquus^ 
paulo  recurvus  ;  columella  supra  medium  arcuata,  purpurea^ 
fusca,  callo  tenuiy  supeme  tuberculata,  munita,  infeme  alba, 
Longit,  1 6  millim,,  diam.  max,  8. 

Var.    Testa   brevior,  saturate  purpureofrisca,  nodulis  flaves- 
cenfibus  supra  castas ^prceter  duas  albas  prope  medium  anfr ae^ 
tuum,  omata, 
Longit,  1 1  millim,,  diam,  max.  6. 

This  species  varies  considerably  in  form  and  colour.  The  smaller 
varietv  has  the  ribs  rather  more  numerous  and  is  of  much  stumpier 
growth,  but  the  series  of  specimens  at  hand  is  sufficiently  large  to 
clearly  connect  the  two  varieties.  The  Mediterranean  C,  orbignyi 
is  a  larger  shell,  has  the  white  zone  lower  down,  and  differs  in  colour 
and  in  the  aperture. 

Cantharus  (Tritonidea)  consangvineus.  (Plate  XXL 
fig.  10.) 

Cominella  lugubris,  Jeffreys  (non  C.  B.  Adams),  Melliss's  St. 
Helena,  p.  124. 

Testa  fusiformi'Ovata,  pallide  rufescens,  liris  traneversis^ 
nigrescentibus  cincta;  atfr actus  8-9,  apicales  3^  convexi, 
IdPveSf  cteteri  supeme  concavi,  in  medio  obtuse  angulati,  costis 
levibus  circa  10,  lirisque  supra  castas  nodulosis,  instructs;  lirte 
in  anfr,  penultimo  3-4,  una  ad  suturas,  una  vel  dtue  contiguet 
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eirea  medium  ;  anfr.  ultimus  infeme  contractus^  subrimatus, 
lirU  pnecipuis  6-7,  aUisque  tenuihus^  intercalentibut,  ductus  ; 
apertura  parva,  alhida  vel  lilacea,  cum  canali  longit,  totius 
dimidium  superans ;  columella  callo  tenuis  supeme  tuberculo 
parvo  munito  induta  ;  canalis  ohliquus^  an^ustus,  recur vus; 
labrum  intus  incrassatum,  liris  6-7  instructum. 
Longit,  14  millim.y  diam.  max,  8. 

This  species  has  much  of  the  character  of  two  species — the  one 
Can,  Hodulosus  from  the  West  Indies,  and  the  other  C,  lugubris 
from  Panama,  both  described  by  C.  B.  Adams.  The  spire  of  the 
latter  species  seems  to  be  rather  longer  than  that  of  the  present 
species ;  its  aperture  is  consequently  proportionally  shorter,  and  the 
coloration  is  not  the  same.  C,  nodulosus^  which  is  very  closely 
allied  to  the  present  form,  besides  being  differently  coloured,  is  a 
somewhat  more  robust  species  and  has  a  shorter  canal,  and  the  whorls 
seem  to  be  rather  less  angular. 

These  three  forms  are  difficult  to  locate  generically  ;  and  although 
I  hare  considered  them  as  belonging  to  the  Tritonidea  section  of 
Canikarus,  they  might  with  equal  propriety  be  associated  with 
Sistrum, 

Cantharus  (Tritonidea)  xjevis.    (Plate  XXI.  fig.  11.) 

2hsf^  Jusiformirovata,  alba,  lineis  transversis  saturate  fuscis 
ornata,  interque  costas  fusco  tincta ;  anfr,  10,  apicales  tres 
eonvexi,  laves, flavescentes,  sequentes  supeme  concavi,  in  medio 
angulati,  infra  angulum  convexiusculi,  costis  crassis  9,  ad 
angulum  acutis,  instructi  ;  anfr,  ultimus  elongatus,  prope 
medium  contractus,  infeme  si^yrimatus  ;  apertura  alba,  cum 
canali  longit,  totius  ^  superans ;  labrum  extus  valde  incras- 
satum, intus  denticulis  ad  6  munitum ;  columella  callo  albo, 
tenui  induta  ;  canalis  elongatus,  obliquus,  reeurvus, 

Lamit.  23  miUim.,  diam.  max,  1 0/  apertura  cum  canali  1 2  longa, 
4|  lata. 

This  pretty  species  recalls  certain  forms  of  the  genus  Siphonalia. 
It  is  unlike  most  species  of  Cantharus  in  having  no  tubercular  sculp- 
ture, on  which  account  1  have  called  it  O,  Icevis, 

CoLUMBELLA  (Anachis)  DECIPIEN8  (C.  B.  Adams). 

Buecinum  eoncinnum,  C.  B.  Adams,  Proc  Bost.  Soc.  Nat.  Hist. 
1845. 

Columbella  decipiens,  C.  B.  Adams,  Contrib.  Conch,  p.  55 ;  Reeve, 
Conch.  Icon.  pi. xx.  fig.  HI. 

Cd,  crassilabris.  Reeve,  1.  c.  pi.  xxviii.  fig.  177  a-b, 

Hab,  Jamaica  {C,  B,  Adams), 

In  the  Museum  are  the  type  of  O,  crassilabris  and  the  specimen 
of  O.  decipiens  figured  by  Reeve.  They  unquestionably  belong  to 
the  same  species.  The  figure  of  the  former  is  not  good  as  regards 
form,  and  is  very  greatly  enlarged,  although  no  indication  of  this 
appears  on  the  plate.  The  only  specimen  from  St.  Helena  forms 
part  of  a  collection  made  by  Mr.  J.  MacgiUivray  many  years  ago. 


2C)2  If  R.  E.  A.  SMIl-H  ON  TBE  [Api**  '* 

CoLUMBELLA  (Mitrella)  cribraria,  LamRTck. 

This  species  has  a  very  remarkable  distribution.  Java  Seas, 
Ascension  Island,  St.  Helena,  Goree,  Guinea,  Cuba,  Barbadoes, 
Panama,  and  Mnzatlan  have  been  ascribed  to  it ;  and  the  British 
-Museum,  besides  specimens  from  Gt}ree,  St.  Helena,  Ascension, 
Panama,  and  Mazatlan,  contains  series  from  St.  Vincent's,  West 
Indies,  Guatemala,  and  Ambojna.  Those  from  Guatemala  were 
described  by  Reeve  under  the  name  of  0.  delicata  (Conch.  Icon. 
pi.  xxvii.  fig.  \7\)t  but  whether  from  the  eastern  or  the  Pacific  coast 
is  not  stated.  The  series  from  Amboyna  have  that  locality  attached 
to  them,  but  I  am  unable  to  discover  the  source  whence  they  were 
obtained,  and  therefore  cannot  vouch  for  the  correctness  of  the  habitat. 
Dr.  P.  P.  Carpenter,  in  his  Catalogue  of  Mazatlan  Shells,  cites  among 
the  synonymy  of  this  species  the  following  : — Foluta  oeeUata, 
Gmeliu ;  Buccinum  parvulum,  Dunker ;  Columbella  mitri/ormis, 
Broderip  and  King  ;  and  C,  guttata,  Sowerby. 

This  appears  to  be  a  species  which  varies  much  in  size.  All  the 
specimens  from  Ascension  and  St.  Helena  are  small,  averaging  about 
eight  or  nine  millimetres  in  length.  They  are  almost  invariably 
decollated,  and  have  but  four  whorls  remaining.  The  largest  specimen 
from  St.  Vincent's,  consisting  of  an  equal  number  of  whorls,  is  12 
millimetres  long.  The  specimens  from  Goree,  Amboyna,  and  Panama 
are,  as  a  rule,  broader,  larger,  and  more  solid  than  West-Indian  or 
St.  Helena  examples. 

Columbella  (Mitrella)  pusilla,  Sowerby. 

Col.  pusilla,  Sowerby,  Thes.  Conch,  vol.  i.  p.  144,  pi.  xl.  figs.  182, 
183  ;  Reeve,  Conch.  Icon.  pi.  xx.  figs.  109,  110,  112. 

Hab,  West  Indies  (Sowerby),  island  of  St.  Vincent,  West  Indies 
(Reeve), 

This  species  closely  resembles  C  Ivnata,  Say,  but  is  a  trifle  more 
slender,  marked  somewhat  differently,  has  a  more  thickened  labrum, 
and  a  more  distinct  sinus  above.  The  apex  of  this  species  is  invar- 
iably brown,  and  the  lip,  especially  the  sinus,  is  usually  tinted  with 
the  same  colour  along  the  edge.  The  single  specimen  from  St.  Helena 
was  collected  by  J.  Macgillivray. 

Columbella  (Mitrella)  SANCTjS-HELENiE.  (PI.  XXI.  fig.  12.) 
.  Testa  fusiformi-ovata,  parva,  albida,  dilute  fusco  lineata  vel 
maculata,  frequenter  infra  suturam  et  circa  medium  artfr* 
ultimi  niveo  notata;  anfr,  2-\f,primi  3-4  convexi^  ktves,  cteferi 
parum  convexi,  siriis  spiralibus,  subdistantibus  insculpti, 
incrementi  lineis  striati ;  anfr.  ultimus  infra  peripheriam 
rotundatam  contractus,  oblique  tenuiterque  sulcatus;  apertura 
angusta,  lonyit.  totius  \  haud  eequans ;  labrum  mediocriter 
incrassatum,  intus  denticulis  7-8  munitum;  columella  callosa, 
prope  medium  tubercvlo  pliciforme  instructaf  canal  is  obliquus, 
brevis,  recurvus. 

Lonyit.  7i  millim.,  diam,  max.  3. 

The  spiral  subdistant  strise  will  readily  distinguish  this  species 
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from  some  others  which  closely  approach  it  in  outline.  Most  of 
the  specimens  are  rather  smaller  than  that  of  which  the  dimensions 
are  gi^en  ahove,  and  have  an  average  length  of  6^  millimetres  and  a 
diameter  of  2}.  All  of  this  smaller  form  are  blotched  irregularly 
with  pale  brown,  and  have  a  more  or  less  distinct  interrupted  pallid 
sone  at  the  periphery,  and  white  spots  below  the  suture.  The 
larger  form  is  ornamented  with  numerous  longitudinal  light  brown 
lines,  which  vary  in  thickness,  and  are  connected,  more  or  less,  by 
short  transverse  ones,  producing  somewhat  the  appearance  of  an 
indbtinct  network. 

Na88A  SANCTiB-HELENiB,  A.  AdamS. 

A  series  of  about  forty  specimens  of  Natsa  from  St.  Helena 
makes  it  extremely  difficult  to  decide  to  which  species  they  should  be 
assigned.  Some  exactly  resemble  Adams's  type  (Reeve,  Conch.  Icon, 
fig.  1 88),  whilst  others  appear  altogether  different,  the  form  and 
sculpture  being  very  variable.  The  typical  form  may  be  thus 
described  : — Shell  elongate,  with  a  rather  acutely  produced  spire,  of 
a  dirty  whitish  colour,  with  a  dark  brown  line  interrupted  by  the 
costae  around  the  middle  of  the  body-whorl,  also  one  above  near  the 
suture,  and  another  round  the  base,  both  being  less  clearly  defined 
aud  not  so  regularly  interrupted  as  the  median  line ;  whorls  8,  the 
three  apical  smooth,  glassy,  very  convex,  the  rest  narrowly  somewhat 
excavated  or  concave  above,  then  moderately  convex  at  the  sides ; 
sculpture  consisting  of  10-12  slightly  oblique  strongish  costse,  a 
little  nodose  at  the  angle  of  the  concavity,  and  of  spiral  sulci,  which 
are  well  defined  and  cover  the  whole  of  the  spire,  but  become  a 
trifle  obsolete  on  the  central  part  of  the  body- whorl ;  outer  lip 
thickened  by  a  broad  external  varix,  marked  with  a  brown  spot,  the 
termination  of  the  central  interrupted  line,  and  furnbhed  within  with 
about  a  dozen  fine  lirse;  columella  covered  with  a  callus,  with  a 
small  elongate  narrow  tubercle  above  and  beveral  irregular  trans- 
verse rugosities  and  tubercles  from  theuce  downwards.  Length  1 2 
millim.,  greatest  diameter  6|.  The  principal  variations  consist  of 
differences  of  form  and  colour,  in  the  number  of  costae,  and  in  the 
greater  or  less  development  of  the  spiral  grooving.  When  the  spiral 
sulci  are  strongly  marked,  the  costse  become  somewhat  nodulous  as 
in  N,  incrassatOf  Strom,  ^ith  which  species  Jeffreys,  in  his  account  of 
Mr.  Melliss's  shells,  associated  two  specimens  obtained  at  St.  Helena, 
and  placed  in  the  British  Museum  by  that  gentleman.  Not  one  of 
the  St.  Helena  shells  has  the  canal  stained  with  black  like  the 
majority  of  specimens  of  inerassata. 

Nassa  cinctella,  a.  Adams. 
Hab.  St.  Helena,  20  fathoms,  sandy  mud  (Adams), 
The  two  specimens  in  Mr.  Cuming's  collection  are  all  I  have  seen  of 
this  species.      It  is  rather  like   the  West-Indian   N.  ambigua  of 
Montagu  in  its  short  squarish  form,  but  differs  in  having  less  tabu- 
lated whorls,  and  stronger  or  coarser  spiral  sculpture. 
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CORALLIOPHILA  ERYTHR08T0MA.      (Plate  XXITI.  fig.  ?•) 

Testa  brevis,  aiba,  brevissime  /^/brme ;  anfractua  6,  tabulate  m 
medio  angulati,  coetis  8-9  patUo  obliquU  et  litis  spiraUbus  pul^ 
eherrime  squamulatis  (in  anfr,  superioribus  ad  6,  in  ultimo 
circa  15)  instructi;  anfr.  ultimus  in/erne  angustatus,  rimam 
angustam  umbilicalem  exhibens ;  apertura  pyri/ormis,  longe 
intus  rufescens;  labrum  albums  intus  sulcatum;  columella 
supeme  parum  arcuata,  infra  medium  obliqua ;  canalis  medto- 
criSf  paulo  reeurvus.  Operculum  ignotum. 
Lofigit.  22  millim,;  diam.max,  15,  mm.  12.     Apertura  14  longa, 

6  lata. 
This  species  is  chiefly  distinguished  bj  its  short  broad-shouldered 
form,  and  the  reddish  interior  of  the  mouth.    The  liration  upon 
the  coslae  at  the  angle  is  rather  acutelj  produced,  giving  it  a  pretty 
festooned  appearance. 

CORALLIOPHILA  ATLANTICA.      (Plate  XXIII.  fig.  8.) 

Testa  fusiformi-ovata,  rimata,  alba,  mediocriter  crassa;  anfr, 
6^convexi,  costis  obliquis  eirdter  11,  plervmque  parum  elevatis, 
lirisque  spiralibus^  minute  squamatis  (in  anfr,  superioribus  circa 
4,  in  ult.  ad  20  irregulariter  altematim  majoribus)  instructi ; 
apertura  subpyriformis,  alba,  longit.  totius  ^  superans  ;  labrum 
inf us  sulcatum  ;  columella  rectiuscula  ;  canalis  brevis. 
Longit.  17  millim.;   diam.  11.     Apertura  11^  longa,  4^  lata. 

»9       13^      „  „        83J         „  7j       „     3^    „ 

This  species  is  chiefly  distinguished  by  the  roundness  of  the 
whorls  and  the  slight  development  of  the  costse ;  in  some  specimens 
they  are  all  but  obsolete. 

CORALLIOPHILA  BRACTEATA  (BrOCChi). 

Hab.  Mediterranean. 

The  two  little  specimens  from  St.  Helena  of  this  variable  species 
belong  to  var.  4  as  described  by  Monterosata  (vide  *  Nuova  revista 
Conch.  Medit.'  1876,  p.  40,  as  Pseudomurex).  Murex  gravesii, 
Broderip  (Proc.  Zool.  Soc.  1836,  p.  44),  as  pointed  out  by  Tryon, 
is  another  synonym  of  this  variety. 

Purpura  Helena,  Q.  &  G. 

7  Purpura  undata^  Lamarck,  Anim.  s.  Vert.  vol.  vii.  p.  238. 

Purpura  helena,  Quoy  &  Gaimard,  Voy.  Astrolabe,  Zool.  vol.  i. 
(1832)  p.  573,  Atlas,  pi.  39.  figs.  7-10. 

Purpura  bicarinata^  Blainville,  Nouv.  Ann.  du  Museum  d'Hist. 
Nat.  vol.  i.  (1832)  p.  215. 

Purpura  fasciata,  Reeve,  Conch.  Icon.  vol.  iii.  pi.  ix.  fig.  45. 

Purpura  undata,  Kiener  (partim).  Icon.  Coq.  Viv.  pi.  34. 
figs.  81  a-c. 

Cuma  carinifera,  Tryon  (partim),  Man.  Conch,  vol.  i.  pi.  62. 
fig.  324. 

Hab.    West   Indies    (KUster,    Biggins  ^   Marrat,   and  British 
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Museum)  ;  Ascension  Island  (Conry) ;  Cape.  Verde  Islands  (Mac^ 
Andrew). 

The  specimens  collected  by  Mr.  Melliss  at  St  Helena  and  named  by 
Jeffreys  P.  rudolphi  (Ann.  &  Mag.  Nat.  Hist.  1872,  April,  p.  264) 
belong  to  this  species.  St.  Helena  examples  are  generally  of  a  darker 
colour  than  those  from  the  West  Indies,  but  they  agree  in  nearly 
always  having  a  purple-brown  stain  on  the  edge  of  the  columella 
bordering  the  canal.  This  seems  to  be  a  fairly  constant  character. 
Purpura  forbesii,  Dunker  (Index  Moll.  Guinea,  p.  22),  is  very  close 
to,  if  not  the  same  as,  this  species. 

The  shell  described  by  Quoy  and  Gaimard  is  scarcely  half-grown, 
and  has  a  very  different  appearance  from  the  adult  worn  specimen 
figured  ia  the  *  Conchologia  Iconica '  as  P.  fasciata.  The  series  of 
specimens  in  the  British  Museum  clearly  shows,  however,  that  both 
are  merely  different  stages  of  one  and  the  same  species, 

MfTRA  (Cancilla)  TT7RTONI.    (Plate  XXII.  fig.  1.) 

Testa  fiuiformiaj  dilute  olivaceo-fusca,  apiraliter  crebre  iirata  et 
sulcata,  in  suleis  longitudinaliter  striata  ;  anfractus  10,  apicales 
tres  out  quatuor  Idsvigati,  pallidi,  asteri  leviter  convexi ;  oper- 
tura  rubescens,  langit,  totius  ^  aquans  ;  columella  paulo  obliqua, 
plicis  4-5  tfi  medio  instructa. 
Longit,  27  millim,.  Ham.  max.  8  ;  apertura  13|    longa,  fere 

3  lata. 
This  species  is  considerably  like  M.  gambiana,  Dohrn,  as  regards 
form,  but  differs  in  colour  and  sculpture,  the  sulci  being  deeper, 
and  the  intervening  lirse  narrower.  The  fine  longitudinal  striss  are 
chiefly  visible  in  the  grooves,  but  they  do  to  some  extent  cross 
the  riblets. 

MrrRA  (Turricula)  innotabilts.    (Plate  XXIII.' fig.  9.) 

Testa  parva,  /Usea,  lira  alba  circa  medium  anfr.  ultimi  ornata ; 
amfradus  6,  nucleus  magnus,  convexus,  nitidus,  an/r.  sequenies 
paulo  convexi,  costis  obliquis  circa  12,  lirisque  spiralibus,  supra 
castas  nudulosis  (in  anfr.  superioribus  3,  ultimo  cireiter  12) 
instructi ;  apertura  angusta,  longit.  totius  ^  haud  tequans ; 
columella  triplicata,  callo  tenui  amicta;  labrum  tenue,  inttis 
lave, 

Longit.  7  millim.,  diam  2\. ;  apertura  3  longa,  1  lata. 

The  cancellation  is  coarse  for  so  small  a  shell.  The  whorls  have 
a  slightly  turreted  appearance,  being  divided  by  a  deep  suture.  The 
white  In-ation  is  the  third  from  the  top  of  the  whorls. 

MrrRA  (Pusia)  sANCTiS-BELENA.    (Plate  XXII.  fig.  2.) 

Testa  parva,  brevis,  ovata,  alba,  inter  nodulos  nigra  fasciata ; 
anfractus  5,  primus  Uevis,  globosus,  nigrescens,  cateri  convesius- 
culi,  sutura  subprojunda  sefuncti^  costis  can/ertis,  granulosis, 
suleis  spiralibus  sculptis  instructi;  cost€e  cireiter  16,  vix  obliqua, 
fere  ad  basim  anfr.  ultimi  products  ;  sulci  angusti,  subaquales, 
in  anfr.  superioribus  2-3,  in  ultimo  10-12/    apertura  parva. 
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lonffiL  totius  ^  aquans ;  labrum  letaiter  incrassatumt  intus  den- 
ticulatutn ;  columella  triplicata. 
Longit.  5  millim.,  diam  2|. 

This  species  at  first  sight  looks  very  like  the  shell  preTiously 
described  as  Pleuroloma  multigranosa^  but,  of  course,  is  perfectly 
distinct.  It  is  remarkable  for  its  small  size,  the  minutely  beaded 
ribs,  the  dark  apex,  and  the  style  of  coloration.  Allied  to  M.  allw 
cincta,  C.  B.  Adams. 

MiTRA  (Thala)  pleurotomoides.  (Plate  XXIII.  fig.  10.) 
Testa  parva,  breviter  /im/ormis,  albida,  interdum  luteo-tincia ; 
anfraetus  sex^  duo  supremi  l€eves,  supeme  acute  carinati^  plemi, 
quasi  truncatiy  cateri  convexiuscuU^  costis  longiiudinalibus 
drcUer  16,  lirisque  transversis  (in  anfr.  penult.  5-6,  in  ultimo 
18-20)  granose  clathrati ;  apertura  parva^  angusta,  longit. 
totius  \  adiequans  ;  labrum  leviter  incrassatum^  denticulis  circiter 
sex  intus  munitum,  postice  disiincte  sinuatum;  columella  rec- 
tiusculOf  leviter  obliqua^  in  medio  plicis  duobus  instructor  eallo 
tenui  supeme  labrojuncto  induta. 
Longit.  5  millim.,  diam.  2. 

This  species  is  remarkable  for  the  peculiar  truncate  apex,  the 
Pleurotomoid  labral  sinus,  and  the  columellar  plaits  being  two  only 
in  number.  Fischer  (Man.  Conch,  p.  612)  has  pointed  out  that 
Mitras  of  the  group  Thala  have  much  affinity  with  the  shells  of 
Clathurella  and  Mangilia.  I  might  point  out  that  one  species, 
Thala  solida,  was  described  by  Reeve  ^  as  belonging  to  the  latter 
genus,  and  another,  Thala  todilla,  was  originally  published  by 
Mighels'  as  a  species  of  Pleurotoma.  It  therefore  still  remains 
doubtful  to  which  family,  Pleurotomidce  or  MitricUt,  this  group 
should  be  referred. 

Margin  ELLA  (Volvaria)  cinerea,  Jousseaume. 

The  type  of  this  species,  M.  semen  of  Reeve,  not  of  Lea,  described 
by  Reeve  (Conch.  Icon.  pi.  xxvi.  fig.  146),  is  now  in  the  Museum, 
having  been  presented  by  Mrs.  Lombe  Taylor  after  the  death  of  her 
husband.  It  is  incorrectly  said  by  Reeve  to  have  four  plaits  on  the 
columella,  for  on  careful  examination  only  three  are  discernible, 
nor  is  this  number  exceeded  in  any  of  the  specimens,  nearly  twenty 
in  number,  from  St.  Helena.  lUeve's  figure  does  not  accurately 
represent  the  form  of  the  spire,  and  the  sutural  line  is  too  low  down. 
No  locality  has  previously  been  quoted  for  it. 

Marginella  (Volvaria)  consanguinea.  (Plate  XXIII. 
fig.  11.) 

Testa  minuta,  ovata,  alba^  nitida,  pellucida ;  anfraetus  3-4  ;  spira 
brevissima,  obtusissime  conica  ;  anfr.  ultimus  elongate  ovatus,  in 
medio  labri  levissime  constrictus ;  apertura  angustissima ; 
labrum  paulo    incrassatum,  inflexum^  arcuatum,    intus    Utve, 

^  Conch.  Icon.  {Mangdia)^  sp.  64. 

»  Proc.  Bost.  Soc.  Nat.  Hiat  1845,  vol.  i.  p.  24. 
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mpeme  nUuram  haud  attingena :  columella  in/eme  triplicata^ 
plica  suprema  minitna,  interdum  subobaoleta. 
Longit.  2\  millim.,  lat.  \h 

M.  lavaUiana  of  d'Orbigny,  a  commoo  West-Indian  species, 
appears  to  more  closely  resemble  this  than  any  other.  That  form 
is,  howerer,  a  little  more  solid,  hardly  so  narrow,  and  has  four  or 
more  folds  on  the  columella. 

Marginella  (Volvaria)  atomus.    (Plate  XXIII.  fig.  12.) 

Testa  minuta^  pyriformi-ovata^  alba,  pellucida,  lauis  ;  spira  obtu- 
sissimay  vix  elata  ;  apertura  angusta  ;  labrum  paulo  inflexam  ei 
uuraesatum,  $upeme  eutura  junctum,  intus  haud  denticulatum  ; 
columella  guadriplieata^  plica  suprema  minutissima. 
Lo^git.  1|  millim,,  lat,  1. 

This  species  might  almost  be  regarded  as  a  small  form  of  the 
Australian  M,  angasiy  from  which  it  seems  to  differ  chiefly  in  size. 
The  columella  of  that  species  is  not  quite  the  same,  however,  being 
furnished  with  a  few  additional  denticles  or  plicae  at  the  upper 
pwrt. 

Cassis  testiculds,  var. 

Hah.  West  Indies. 

The  St.  Helena  form  of  this  species  is  that  named  C.  crumena  by 
Bruf^ii^re.  From  the  series  of  specimens  examined,  I  am  inclined 
to  think  that  it  cannot  be  held  distinct.  It  appears  to  exist  on  the 
eastern  side  of  the  Atlantic,  and  has  not,  I  think,  been  recorded  from 
the  western  parts.  The  topical  form,  however,  of  C.  testiculue  is 
known  from  the  West-Afncan  coast,  and  a  specimen  from  that 
region  was  presented  to  the  Museum  by  F.  P.  Marrat,  Esq. 

Triton  tritonis  (Linn6). 

Hab.  W.  Indies,  Mediterranean,  N.  Australia,  Pacific  Islands. 

A  single  specimen  in  a  very  worn  and  broken  condition,  and 
which,  when  perfect,  must  have  been  about  twelve  inches  in 
length,  is  all  that  was  found  by  Capt.  Turton  at  St.  Helena. 
Mr.  Melliss  "obtained  two  living  specimens  which  came  ashore 
at  Lemon  Valley."  The  species  occurs  also  at.  the  Canary  and 
Cape  de  Verde  Islands,  and  it  is  well  known  from  the  West-Indian 
region.  T.  Meguemce,  Aradas  and  Benoit,  is,  in  my  opinion,  the 
Mediterranean  variety  of  this  species. 

Triton  olearium  (Linn#). 

Hab.  New  Zealand,  Port  Jackson,  Japan,  Tahiti,  West  Indies, 
Mediterranean,  &c.,  &c. 

The  distribution  of  this  species  is  truly  remarkable,  and  has  been 
ably  discussed  by  Lischke  \ 

The  specimens  from  St.  Helena  have  the  spiral  ridges  much  more 

Erominently  nodose   than  usual,  the  varices  are  thicker,  and  the 
ibrum  not  effuse,  but  very  solid  and  strong  as  in  T.  aquatilis.     In 
^  Japan.  Meeres-Oonchyl.  part  i.  p.  48. 
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colour,  however,  the  columella  and  the  denticles  within  the  outer  lip 
exactly  reAemble  T.  olearium,  T.  aquatilU  (Reeve,  Conch.  Icon, 
fig.  24)  has  a  great  affioity  with  T.  pilearis  (Reeve,  Le.  fig.  23), 
and  both  have  an  equally  wide  range.  Both  occur  at  the  Philip- 
pine Is.,  Japan,  the  Red  Sea,  and  the  West  Indies ;  and  the  general 
structure  of  the  two  forms  is  so  very  similar,  that  I  am  inclined  to 
think  that  eventually,  when  large  series  can  be  re-examined,  it  will 
be  impossible  to  distinguish  them.  The  shell  in  the  d'Orbigny  col- 
lection marked  "T.  martinianum,  d'Orb."*,  is  quite  a  typical 
aquatiltMy  and  his  three  examples  of  T.  americanum*  from  Rio 
Janeiro,  which  he  formerly  considered  T.pilearU^j  certainly  belong 
to  T,  olearium. 

The  largest  specimen  from  St  Helena,  which  is  much  broken, 
when  perfect  must  have  measured  about  four  and  a  half  inches  in 
length. 

Triton  turtoni.    (Plate  XXI.  figs.  13,  13  a.) 

Testa  elongata,  /usiformis,  turrita,  rufescens^  varicibus  albidis, 
rufo-zonatiSy  instruct  a;  an/r.  II,  embryonaies  6  paliide/ksei^ 
convexi,  cceteri  supeme  tabulati,  angulati,  in/erne  ad  suiuram 
valde  constrictif  iiris  spiralibus,  costis  longitudinaiibus,  nodosis, 
rotundatiSf  varieibusque  paucis  instrueti;  cosia  ad  angulum 
prominentes  (in  anfract.  penultimo  7),  in  ultimo  infra  medium 
obsolete;  lira  transversie,  inaquales ;  apertura  longe  itttus 
lurida,  cum  canali  longit,  totius  1^  aquans  ;  labrum  intus  alburn^ 
Iiris  cireiter  6  instructum,  ad  marginem  paribus  senis  denti- 
culorum  partim  fusco-tinctorum  armatum  ;  columella  in  medio 
arcuata,  plus  minus  purpureo-nigra,  rvgis  transversis,  graei^ 
libuSf  albis  ornata  ;  canalis  intus  albtts,  recurvus. 
Longit.  49  mtV/tm.,  lat.  20. 

This  is  a  very  distinct  species,  and  well  characterised  by  the 
angled  tabulated  whorls  which  are  much  constricted  at  the  lower 
suture.  On  the  five  normal  whorls  there  are  only  four  varices,  two 
on  the  body- whorl  and  two  on  the  penultimate.  Of  the  spiral 
ridfi;es,  one  marking  the  angle  and  one  below  it,  and  which  are 
nodose  upon  the  costse,  are  most  conspicuous. 

Ranella  CiSiJiTA,  Broderip, 

This  species  is  common  on  the  coast  of  Panama,  and  it  is 
extremely  remarkable  that  it  should  occur  at  St.  Helena.  The 
single  specimen  collected  by  Mr.  Melli$s\  and  presented  to  the 
British  Museum,  corresponds  in  every  particular  with  Panama 
examples ;  but  those  obtained  by  Capt.  Turton  partly  belong  to  the 
same  variety,  and  partly  to  that  named  E,  pustulosa  by  Reeve,  from 
Ascension  Island,  which  differs  from  the  Panama  type  in  having 
fewer  and  larger  tubercles.     A  specimen  collected  by  Staff-Surgeon 

'  Sagra's  Hist  Cuba,  Mollusques,  voL  ii.  p.  162. 

•-»  Voy.  danu  rAm^r.M^rid.,  MoU.  p.  711. 

8  Ibid.  p.  449. 

*   Vide  Jeffreys,  Ann.  Mag.  Nat  Hist.  1872,  vol  ix.  p.  264. 
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T.  Conry  nt  Asceifsion,  and  presented  by  him  to  the  British 
Bluseum,  has,  however,  tubercles  as  in  E.  etelata.  The  number  of 
the  nodules  seems  to  be  very  variable,  and  a  character  of  no  specific 
importance.  With  this  species  may  also  be  united  R.  ponderoaa. 
Reeve,  the  locality  of  which  was  unknown  to  its  author,  and  some 
^ells  labelled  R.  quercina,  Morch\  in  Cuming's  collection,  said 
to  have  come  from  Guinea,  evidently  belong  to  the  same  species. 
As  I  have  been  unable  to  consult  the  work  of  Schroter,  referred  to 
by  Morch,  who  gives  no  description  of  his  species,  I  cannot  say 
whether  these  specimens  are  correctly  identified.  They  are  peculiar 
in  having  the  nodules  on  the  upper  whorls  as  in  typical  specimens. 

Ranella  THOifiB,  d'Orbigny. 

ffab.  St.  Thomas  {iFOrbigny)\  Madeira  {Watson)  \  Canary 
Islands  ('  Challenger  *)  ;  Cape  Verde  Islands  {Brit.  Mue,) ;  Mauri- 
tius {Robillard). 

D'Orbigny*s  description  of  this  species  (Sagra's  Hist.  Cuba, 
Moll.  vol.  ii.  p.  164)  was  based  upon  an  old  dead  specimen,  entirely 
devoid  of  colour,  now  in  the  British  Museum.  In  fresh  examples 
the  aperture  is  tinted  with  pale  rose,  and  the  varices  and  spiral 
rtdges  are  irregularly  spotted  and  dotted  with  brown.  The  enlarged 
6gure  in  the  above-mentioned  work  (pi.  xxiii.  fig.  23)  is  not  at  all 
good.  The  labrum  is  not  so  bulging,  the  granules  are  not  so  bead- 
like, the  body-whorl  is  more  constricted  below,  the  varix  on  the 
left,  and  the  basal  canal  is  directed  to  the  right  and  not  to  the  lefl. 
The  largest  specimen  in  the  Museum  is  from  St.  Vincent,  Cape 
Verde  Islands,  and  measures  22  millim.  in  length. 

This  species  also  occurs  at  the  Mauritius,  and  has  been  named 
H.  bergeri^.  This  distribution  supports  Tryon's  opinion,  that 
R.  ikama  should  be  considered  to  be  the  same  as  R.  rhodoatoma,  and 
indeed,  excepting  that  the  brown  dotting  is  more  conspicuous  and 
the  colour  of  the  aperture  different,  there  is  little  to  found  specific 
distinction  upon.  I  cannot,  however,  agree  with  that  author  in 
considering  B.  cruentata  and  R,  rhodostoma  forms  of  one  and  the 
same  species. 

Natica  TURTONi.     (Plate  XXI.  figs.  14,  14  a.) 

Testa  globosa,  late  umbilicnta^  ru/escens,  plus  minus  radiatim 
strigata,  zonis  qvatuor  albis,  maculis  saturate  fusco-rufis^ 
quadrotis^  interrvpiis,  cincla^  striis  incrementi^  adsuturam  leviter 
plicatis,  sculpta,  epidermide  decidua,  sublamellata,  induta; 
anfr actus  4-5,  celeriter  accrescentes,  convexi,  sutura  profunda 
sejuncti,  uliimus  magnvs,  aperturam  versus  leviter  expansus  vet 
tubiformis :  umbilicus  a  I  bus,  magnus,  callo  medtocriter  tenui  in 
medio  instructus  ;  apertura  dilatata,  semicircularis,  intus  albida^ 
eoloribus  exlemis  leviter  eonspicuis. 

JHam,  maj,  19  millim.,  min,  14,  alt.  18. 

»  Cat  Conch.  Yoldi.  p.  106. 

3  Ouiefri,  M^.  Soo.  Malac.  Belgique,  1860,  vol.  xv.  p.  50,  pL  2.  flgti.  1,  2. 
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Operculum  cakarium^  ex  an/ractibus  duobus  constitum,  ittfeme 
lieve,  incrementi  lineis  striatum^  extus  poreis  spiralibus  eeptemU 
valde  intequalibua^  suleis  iniefjicientibu*  profimdU,  mstruetum, 
(Plate  XXI.  fig.  14  a.) 

In  style  of  coloratioa  Uiis  species  resembles  N.  i^eniata,  the 
well-kuowu  species  from  the  Indian  Ocean  and  the  Philippines*  It 
is,  however,  of  a  slightly  different  form,  and  the  colour^  both 
externally  and  within  the  aperture,  is  dissimilar.  The  two  forms  are 
at  once  distinguishable  by  the  opercula. 

The  operculum  of  N.  tdcniata  (PUte  XXI.  fig.  15)  is  externally 
grooved  and  ridged,  like  that  of  N.  lurioni,  but  the  ridges  are  more 
numerous  and  more  equal  in  size.  The  figures  on  Plate  XXI.  show 
at  a  glance  the  difference.  The  operculum  of  N.  taniaia  has  not 
previously  been  described.  The  specimen  figured  was  collected  at 
Aden  by  the  Rev.  A.  W.  Baynham,  who,  in  1 885,  presented  to  the 
British  Museum  a  very  interesting  series  of  shells  from  that  locality. 

Natica  DiLLWYNitj  Pavraudeau. 

Hab.  Mediterranean  in  many  places;  Mauritius  (JtobiUard)\ 
South  Pacific  Islands  {B,  B,  Woodward). 

After  carefully  comparing  Maltese  specimens  of  this  species  with 
examples  of  the  West-Indian  N.  proximo  of  C.  B.  Adams,  I  am 

S|uite  convinced  that  they  all  belong  to  one  and  the  same  species, 
^hilippi  (see  Kiister's  Conch.-Cab.  Monog.  Natiea,  p.  123)  holds 
them  distinct,  observing  that  N.  proximo  is  more  ovate  in  form,  and 
that  the  umbilical  ridge  is  much  thicker  and  situated  below  the 
middle  of  the  umbilicus.  In  answer  to  this,  I  would  observe  that 
these  differences  do  not  exist  in  specimens  in  the  Cumingiau  Collec- 
tion, sent  by  C.  B.  Adams  himself.  None  of  the  St.  Helena 
specimens  are  full-sized,  but  several  are  very  brightly  coloured. 

In  the  British  Museum  is,  a,  single  specimen  sent  direct  from  the 
Mauritius  by  M.  Robillard,  w[hi,oh  is  absolutely  identical  with  Wefct- 
Indian  examples  with  which  I  have  compared  it,  and  spedmens  from 
the  South- Pacific  Islands  shown  to  me  by  Mr.  Woodward  seem  to 
belong  undoubtedly  to  this  species. 

Natica  SANCTiE-HELENiE.    (Plate  XXI.  fig.  16.) 

Testa  parva,  umbilicata,  globularisy  nitida,  albida,  zona  interrupia 
ru/o-fueea  infra  suturam  cincta,  lineis  pallidioribus,  ticsao- 
foi-mibus,  prope  umbilicum  saturatioribus,  zonam  indistinetam 
formantibuSf  omnia;  anfractus  5,  rapide  aecrescentes ;  spira 
parvOf  parum  prominens  ;  umbilicvs  parvus,  callo  eolumeilari 
albido  semiobtectus  ;  apertura  semicireularis. 
Alt.  9  millim,,  diam,  max.  9. 

This  species  probably  attains  a 'larger  size  than  the  above  dimen- 
sions indicate.  It  resembles  N.  alderi  of  Forbes  in  form,  excepting 
that  the  tip  of  the  spire  is  scarcely  so  pointed,  but  the  style  of 
markings  may  be  sufiiciently  different  to  distinguish  it.  Besides  the 
rich  brown,  more  or  less  interrupted  zone  beneath  the  suture,  and 
the  less  distinct  one  around  the  umbilicus,  the  angles  of  the  ligsag 
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lines  also  form  two  or  three  spiral  bands.  The  thickened  border  of 
the  umbilicus  is  not  stained  with  brown  so  distinctly  as  in  N.  alderi. 
The  operculum  is  at  present  unknown. 

Natica  (Polinices)  porcellana,  d'Orbignj« 

Hab,  Teneriffe,  Madeira,  Cape  Verde  Islands. 

This  species  and  N.  uberina  of  the  same  author  from  t}ic  West 
Indies  are  rery  closely  related,  but  the  majority  of  specimens  of  the 
latter  have  a  differently  formed  callus.  The  figure  in  Sagra's  '  UUtp 
Cuba  '  (pi.  xrii.  fig.  19)  represents  an  nmbilical  callus  v^ry  like  that 
of  N.  porcellana f  but  in  most  West-Indian  specimens  it  h&s  not  got 
such  a  central  prominence  at  the  termination  of  I  lie  umbilical  ridge, 
and  consequently  a  less  marked  sinus  above  it. 

All  the  specimens  from  St.  Helena  are  much  smaller  than  the  type 
fifcured  by  d*Orbigny  (Webb  &  Berthelot's  Hi^t«  Nat.  Canaries, 
Mollusques,  pi.  yi.  figs.  27,  28). 

The  umbilicus  also  in  these  specimens  is  unusually  large,  the 
grooTe  within  it  deep,  and  the  curved  ridge  is  rather  sharp,  in  the 
specimen  of  iV.  porcellana  figured  by  Reeve  (Conch.  Icon.  figs.  102 
a,  h)  the  umbilicus  is  much  narrower  and  the  callosity  more 
developed.  In  the  Museum  Collection  there  are  two  specimens 
from  Qoree,  named  N.  Uweni,  Dunker,  which  undoubtedly  belong  ro 
this  species,  but  at  present  I  have  not  met  with  nny  description  of 
that  species.  The  operculum  is  thin,  horny,  ami  reddii^h.  In  U\& 
list  of  St.  Helena  shells  Jeffreys  quotes  N.  nitida,  Donovan.  We 
did  not  receive  this  shell  from  Mr.  Melliss :  but  it  is  possible  it  may 
have  been  the  present  species,  which  is  not  unlike  Donovnu's  figure^ 

Ianthina  communis,  Lamarck. 

Hah.  East  and  West  Atlantic. 

This  species  appears  in  Jeffreys's  list  of  Mr.  Melli^s's  St.  Helena 
shells  under  the  name  of  I.fragilU.  The  form  and  colour  vnries 
considerably  in  the  seven  specimens  from  the  shores  oi*  St.  IK  lena. 
Some  are  as  depressed  as  /.  aeruleata.  Reeve  (Conch.  Icon,  h^ji* 
7a,  7b)i  and  similarly  coloured,  whilst  others  are  much  mure 
elevated,  nearly  as  high  in  the  spire  as  /.  ajricanft^  Keeve,  fig.  H  a, 
6,  and  white  above  as  in  that  species,  which  is  al5i>  coiihidert^d  but  a 
variety  ol  the  present  species  by  Sowerby  (Tbebaurus,  v.  p.  bd). 
L  bicolor.  Lesson  \  also  described  and  figured  trouj  St.  Ueltrna 
specimens,  belongs  to  this  species. 

Ianthina  globosa,  Swainson. 

Hab.  St.  Helena  (Lesson). 

This  species  is  described  and  figured  by  LciEon,  from  ixampk-^ 
taken  at  Hi.  Helena,  under  the  name  of  /.  prahn^ata^  Blaimille 
{vide  Voy.  Coquille,  Zool.  vol.  ii.  p.  366). 

*  Zool.  Voy.  Coquille,  vol.  ii.  p.  365. 

19* 
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Ianthina  exigua,  Lamarck. 

Sab.  South  Atlantic ;  "  New  Zealand,  New  South  Wales,  and 
S.  Australia  "  {Button), 

I  have  compared  New-Zealand  specimens  in  the  Museum  with 
the  one  from  St.  Helena,  and  can  discover  no  distinction. 

Ianthina  vmbilicata,  d'Orhigny. 

Ianthina  umbilieata,  d'Orh.  Sagra's  Hist.  Cuha,  Mollusq.  toI.  iL 
p.  85,  Atlas,  pi.  XX.  figs.  22,  23  (bad  I) ;  id.  Voy.  Am^.  Merid. 
Tol.  ▼.  p.  414;  Reeve,  Con.  Icon.  figs.  22  a,  b;  Sowerby,  The- 
saurus, pi.  444.  fig.  22. 

Testa  parva,  violaeea^  infra  wturam  albo  anguste  sonata,  angutte 
perforata;  anfraetus  5,  prinU  duo  (nucleus)  obliqui^  parvi^ 
papiliiformeSt  peliucidi,  cateri  context^  nitidi,  ultimas  in  medio 
obtuse  angulatus  et  sulcatus^  incrementi  lineiSf  in  medio  angu^ 
latis,  sculptus ;  apertura  mediocriSf  infeme  anguste  ej^Msa; 
columella  reetiuseula,  paulq  reflexa ;  labrum  prq/knde  et  acute 
incisum, 

Alt.  9i  millim.,  diam.  8. 

The  British  Museum  received  many  specimens  of  this  species 
from  Mr.  Nuttall  in  the  year  1855,  under  the  name  of  /.  bifida  K 
They  were  obtained  at  the  Sandwich  Islands.  The  shell  figured  by 
Reeve  under  that  name  is  altogether  different,  and  seems  to  me  but 
a  form  of  /.  exigua^  as  suggested  by  Sowerby.  Besides  the  lines  of 
growth,  which  are  perhaps  a  trifle  coarser  on  the  under  surface  than 
upon  the  spire,  there  are  indications  of  feeble  spiral  striae,  chiefly 
upon  the  base. 

The  figure  given  by  d'Orbigny  is  not  good,  and  does  not  accord 
with  his  description.  The  labrum  is  described  as  acutely  sinuated, 
and  the  surface  as  smooth,  or  scarcely  marked  with  faint  lines  of 
growth,  vet  the  figure  depicts  no  sinuation,  but  represents  rather 
well-marked  incremental  stris.  In  d'Orbigny's  South-American 
shells  are  preserved  three  or  four  specimens  of  this  species,  marked 
/.  umbilieata  in  his  own  handwriting.  These  certainly  agree  with 
the  single  specimen  from  St.  Helena  and  the  large  series  from  the 
Sandwich  Islands.  The  figure  in  Reeve's '  Conchologia '  represents 
the  form  correctly,  but  does  not  show  the  deep  labral  notch. 
D'Orbigny  describes  the  colour  as  uniform  deep  blue,  but  his 
specimens  have  the  pale  infrasutural  line  as  described  above. 

All  the  specimens  of  this  species  which  I  have  examined  are  of 
small  size,  none  exceeding  the  dimensions  above  given. 

Ianthina  pallida,  Harvey. 

Hab.  Ireland  {Thompson) ;  Straits  of  Magellan  (Jeffregs). 

The  single  St.  Helena  specimen,  half  an  inch  in  length,  agrees 
very  closely  with  Forbes  and  Hanley's  figure  (Brit.  Moll.  pi.  69. 
figs.  10,  11). 

1  Blanford,  *  Geology  and  Zoology  of  Abyssinia/  p.  463,  gives  off  the  8.E. 
coast  of  Arabia  as  a  locality  for  this  species. 
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SCALARIA  CONFU8A. 

Sealaria  turricuia,  Sowerby,  partim,  Thes.  Conch.  toI.  i.  p.  92. 
Hab.  Catannan,  Tsleof  Luzon^  Philippines  (Cuminff);  Sandwich 
Ishinds  {Mu8.  Cuming) \  N.W.  Austrdia  {Gapt.  Beckett  in  Brit. 

Sowerby  seems  to  me  to  have  included  two  species  under  the 
name  S.  turricula — the  one  a  distinctly  striated  shell  with  unequal 
Tarices ;  the  other,  which  I  now  name  S.  con/usa,  being  smooth  and 
with  more  regular  riblets.  The  true  turricula  is  represented  by 
figure  88^  in  the  'Thesaurus/  where  the  thick  varix  on  the 
penultimate  whorl  shows  the  spine  or  tooth-like  projection  at  the 
upper  end,  a  feature  not  occurring  in  Sc.  conjitsa.  It  is  only  the 
thick  riblets  (former  peristomes)  which  have  the  spine.  'The- 
saurus/ fig.  61,  fairly  represents  the  form  of  the  present  species,  but 
the  colour  is  too  red,  the  varices  not  fine  enough,  and  the  interstices 
should  be  smooth  and  not  spirally  striated.  Fig.  59  in  the  '  Conch. 
Icon.'  also  gives  a  coarse  idea  of  this  species.  The  St.  Helena 
specimens  have  the  lower  half  of  the  whorls  light  brown,  and  the 
upper  half  dirty  white,  with  oblique  faint  brown  blotches,  and  all  the 
riblets  are  white  throughout.  In  comparison  with  the  three 
specimens  from  N.W.  Australia,  those  from  St.  Helena  are  a  trifle 
more  suddenly  tapering ;  but  as  both  exhibit  the  same  glossy  surface 
similar  colour,  and  varices,  I  feel  convinced  that  they  should  be 
considered  as  belonging  to  one  and  the  same  species. 

ScALARIA  FRAGILIS,  Haulcy. 

Sealaria  fraffilis,  Hanley,  Conchologist's  Book  of  Species,  p.  63 
(1842);  Sowerhy,  Thesaurus,  vol.  i.  p.  88,  pi.  xxxiii.  figs.  64-66 
(1844);  id.  Conch.  Icon.  pi.  v.  fig.  29. 

Sealaria  albidOf  d'Orbigny,  Sagra's  Hist.  Cuba,  Moll.  vol.  ii. 
p.  17,  pi.  X.  figs.  24,  25. 

Hab,  St.  Vincent's  and  Cuba. 

Of  the  five  St.  Helena  specimens,  three  are  rather  less  slender 
than  the  majority  of  West- Indian  examples,  but  the  two  others  have 
quite  the  same  form.  Species  of  Sealaria  appear  to  vary  in  respect 
of  proportional  dimensions. 

The  figure  in  Hanley's  work  is  not  good,  but  I  nevertheless  believe 
that  it  represents  the  same  species  as  that  described  by  Sowerhy. 
The  latter  is,  however,  certainly  identical  with  S.  albida  of  d*Orbigny, 
proved  by  a  comparison  of  the  types. 

ScALARIA  MELLI88I.      (Plate  XXIII.  fig.   13.) 

Testa  Sc.  trevelyanse  iimilis,  sed  paulo  robustior,  lameUisque 

hngitudinalibus  simplicibus,  supeme  hand  subspinosis* 
Longit,  14  mUlim.,  diatn.  4|. 

The  shells  here  described  were  collected  by  Mr.  Melliss,  and 
appear  in  his  list  under  the  name  of  S.  modesta  of  C.  B.  Adams. 

>  I  retain  thU  110  the  type  because  in  both  of  his  diagnoses  the  author  refers 
to  the  minute  spiral  striation. 


274  MR.  E.  A.  8MITB  ON  THE  [Apr.  I, 

That  species  has,  boweyer,  rather  stronger  ribs  and  distinct  spiral 
striae,  whicb  at  once  separate  it  from  the  present  species. 

S.  mellissi  is  of  a  livid  colour,  and  glossy  between  the  white 
ribs,  whicb  are  thirteen  or  fourteen  in  number,  and  are  very  like 
those  of  8,  trevelyafUBi  but  have  not  the  short  projection  near  the 
upper  end.  It  may  be  described  as  a  stumpier  species  than  that 
shell,  the  spire  being  less  slender. 

SCALARIA  SANCT.S-H ELENA.      (Plate  XXIII.  fig.  14.) 

Testa  parva^  albida,  iurrifa,  gracilU,  imperforata  ;  anfractus  8-9, 
primi  3-4  leevigati,  nitentea^  convexi,  pellucidi,  ctsteri  convexi^ 
eontigui^  lamellis  numeronSf  (in  an/r.  ult,  26-28)  tenuisgimis, 
paulo  ohliguis,  instructi ;  apertura  subcircularis,  infeme  obscure 
efuia, 
LongiU  4^  nUilim.,  diam.  1^. 

The  number  of  whorls,  and  their  steady  enlargement,  incline  me 
ic  believe  that  this  speciee  does  not  attain  a  much  larger  size.  It 
seems  to  approach  S,  puichella,  Bivona,  but  the  riblets  are  finer  and 
the  whorls  not  quite  so  high. 

Scalar! A  commoda.     (Plate  XXIII.  fig.  15.) 

Testa  parva,  anffusta,  elongata,  albida,  imperforata ;  anfractus 
9,  sutura  undulata  sefuneti,  primi  tree  convexi,  nitidi,  rufes- 
eentes,  asteri  convean,  costis  crassis  circa  1 1,  leviter  obfiquis, 
lirisque  tenuibus,  pluribus,  cancellati,  incrementi  lineis  minutis- 
sime  decussati;  anfr,  ultimus  lira  crassa  infeme  cinctus; 
apertura  ovato-circularis,  supeme  quam  basi  angustior ;  labrum 
valde  incrassatum, 
Longit.  5  nUllim,,  diam.  1^. 

This  minute  species  is  well  characterized  by  its  reddish  apex,  the 
strong  ribs  extended  upward,  so  as  to  form  a  wavy  sutural  line,  and 
the  spiral  lir«,  prodncmg  a  cancellated  appearance. 

ScALARiA  ATOMV8.     (Plate  XXIII.  fig.  16.) 

Testa  minima,  brevis,  anguste  umbilicata,  alba;  anfrttctus  4|, 
perconvexi,  sutura  profunda  sejuncti,  primus  lavis,  cteteri  costis 
tenuibus  circiter  18  instructi;  apertura  oblique  ovata,  basi 
paulo  subeffusa ;  peristoma  in  exemplis  adultis  continuum, 
margins  columellari  subrefiexo. 

Longit.  1 1  millim.,  diam,  1 . 

The  shells  here  described,  although  so  small,  appear  to  be  full- 
grown  ;  such  may  not,  boweyer,  be  the  case. 

SCALARIA  MULTI8TRIATA,  Say  ? 

S,  muUistriata,  Say,  Amer.  Conch,  pi.  27 ;  Sowerby,  Thes.  Conch, 
vol.  i.  p.  108,  woodcut;  Gould,  Invert.  Mass.  1870,  p.  313,  cut. 

Hab.  U.  States,  W.  Indies,  Mediterranean. 

A  single  specimen  from  St.  Helena  and  one  from  the  Canary 
Islands,  in  the  Museum,  apparently  belong  to  this  species.  They 
are  a  trifle  narrower  in  the  body-whorl  than  the  above-cited  figures. 
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Obblisoub  ooLABRATt78  (Linn^). 

Hub.  West  Indies ;  Cuba,  Guadeloupe,  and  St.  Lucta  {dPOrhigny) ; 
Island  of  Annabon,  West  Africa  {Bunker)  ;  Red  Sea ;  Indian  and 
Pacific  Oceans. 

Several  specimens  were  dredged  in  shallow  water^  5-20  fathoms,  ' 
off  the  north  of  the  island,  and  this  I  believe  is  the  only  record  of 
the  appearance  of  this  species  on  the  eastern  side  of  the  Atlantic 
with  the  exception  of  Annabon  Island  mentioned  above. 

Obeliscus  SANCTiC-HBLEKiB.    (Plate  XXIII.  fig.  17.) 

Testa  ehngata^  suhpellueido-albat  linea  flavescente  interdum  eincta, 
nitida,  perforata ;  anfraettu  normalea  7>  convexiusculi^  sutara 
mediocriter  profunda  aeparati ;  nucleus  conveants,  involutus; 
apertura  inverse  subauri/ormis ;  columella  recta,  supra  urn- 
bilieum  reflexa,  supeme  plica  valida  instructa. 
L^ngit,  6|  millim,,  diam.  2^. 

Thb  species  is  characterized  hj  being  perforated,  by  its  convexish 
smooth  whorls,  and  the  distinct  twist  or  plait  on  the  upper  part  of 
the  columella.  In  most  of  the  specimens  at  hand  the  slender 
coloured  line  which  revolves  round  the  middle  of  the  body-whorl  and 
up  the  spire,  just  above  the  suture,  is  very  faint,  but  in  a  few  fresher 
suecimens  it  is  much  more  distinct.  Some  examples  which  have 
tfie  lip  broken  away,  thus  permitting  a  further  view  within  the 
aperture,  exhibit  two  very  fine  spiral  plaits  or  liree  on  the  columella, 
below  the  uppermost  stouter  one.  It  becomes  therefore  a  link,  as  it 
were,  between  the  typical  species  of  Obeliscus  with  three  distinct 
folds  on  the  columella,  and  Syrnola  with  only  one,  agreeing  with  the 
latter  genus  in  general  form  and  style  of  ornamentation. 

Obeliscus  (Syrnola)  pumilio.     (Plate  XXII.  fig.  3.) 

Testa  elongata,  gracilis,  nitida,  alba,  lineis  panels  spiralibus 
pellucidis  omata,  lineaque  unica  rufescenti  cincta  ;  anfractus  8-9, 
leviter  convexi,  lente  accrescent es,  sutura  simplici  paulo  oblique 
sejuncti ;  nucleus  globosus,  pellucidus,  obliquus,  sinistrorsus ; 
apertura  inverse  subauriformis,  basi  vix  effusa  ;  columella  paulo 
reflesa,  superne  plicata,  in/erne  arcuata, 
Longit,  6|  millim.,  diam,  1^. 

This  species  at  first  sight  looks  like  a  miniature  of  S.  cinctella,  A. 
Adams,  from  the  Korea  Straits.  It  is,  however,  proportionally 
more  slender,  the  aperture  is  longer,  and  is  ornamented  with  a  few 
spiral  pellucid  zones. 

Turbonilla  haroldi.    (Plate  XXIII.  fig.  18.) 

Testa  elongato-oblonga,  alba,  supeme  leviter  coarctata  ;  anfractus 
6,  plantusculi,  turriti,  sutura  profunda  sejuncti,  ad  marginetn 
superiorem  incrassati,  oostis  longitudinalibus  suberectis,  fere 
tequalibus  {in  anfr.  ult,  circiter  16-18)  instructi,  in  inters titiis 
minute  spiraliter  striati ;  apertura  inverse  subauriformis, 
supeme  acuminata  ;  peristoma  continuum,  margine  columellari 
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paulo  reflexo,  rimam  vnUnlicalem  angustam  9emiobtegente ; 

plica  eolumella  hand  perspicua. 
LongiL  2\  millim,^  diam,fere  I. 

The  fold  or  twist  of  the  columella  in  this  minute  species  is  high 
•up  and  not  conspicuously  developed. 

TuRBONiLLA  AssiMiLANS.    (Plate  XXIII.  fig.  19.) 

Testa  elongata,  gracilis^  alba,  nittda,  subpellucida  ;  anfradut 
9-10,  contest t  lente  accrescent es,  costis  tenuibus,  gracilibus^ 
(in  anfr.  penult,  circiter  20)  leviter  obtiquis,  instructi,  Urisque 
spiralibus  paucis  circa  partem  inferiorem  inter  castas  omati  ; 
apex  nuignus,  globosus ;  anfr.  ultinms  costis  basim  versus 
obsoletis  :  apertura  parva,  suhovata  ;  columella  leviter  torta. 
Longit.  4\  millim,,  lat.  1. 

Turbonilia  acicularis,  A.  Adams,  from  the  Philippine  Islands, 
and  T.  pusilia,  C.  B.  Adams,  from  Jamaica,  have  very  much  the 
same  form  as  the  present  species.  The  latter,  however,  is  rather 
more  slender,  and  has  fewer  riblets  than  T.  assimilans,  whilst  the 
former  has  flatter  whorls  and  coarser  costse. 

TURBONILLA  TRUNCATELLOIDB8.      (Plate  XXIII.  fig.  20.) 

Testa  elongata,  solidiuscula,  alba,  Imea  flaveseente  circa  medium 
anfractuum  ornata ;  anfract.  7,  primus  {apex)  pellucidus, 
globosus,  cateri  levissime  convexi,  sutura  profunda  sejuncti^ 
costis  longitudinalibus  15-16  crassis,  interstitiis  latioribus^ 
instructi;  anfr.  ultimuslinea  secunda  fUwescenti infra  medium 
cinctus  ;  apertura  subpyriformis  ;  columella  supeme  plicata  ; 
peristoma  continuum,  margine  columellari  leviter  reflexo. 

Longit.  4  millim.,  diam.  1|. 

This  species  agrees  in  its  general  appearance  with  the  section 
Mormula,  but  has  a  rather  more  distinct  fold  than  M.  rissoina,  the 
tjpe  of  this  so-called  genus. 

TuRBONiLLA  BRACHiA.     (Plate  XXIII.  fig.  21.) 

Testa  minima,  brevis,  turrita,  pellucida,  albida^  nitida  ;  anfraetus 
4^,  apicales  Imves,  convexi,  tres  sequentes  convexiusculi,  suiura 
profunda  paulo  obliqua  sejuncti,  costis  bene  arcuaiis  circiter 
20  (in  anfr,  ultimo  inferne  attenuatis)  instructi,  paulo  infra 
suturam,  sulco  inconspicuo,  costas  secanth  sculpti;  apex 
maximus,  obtusus  ;  apertura  ovalis,  supeme  acuminata,  longit, 
totius  I  ad€Bquans ;  columella  leviter  reflexa,  spiraliter  torta, 
labro  callo  tenuijuncta. 

Longit.  H  millim,,  diam.  J. 

The  short  stumpy  form,  the  very  large  obtuse  apex,  the  much 
curved  ribs,  and  the  deep  suture  are  the  principal  distinguishing 
features  of  this  little  species. 

TvRBONiLLA  (Dvnkeria)  britima.     (Plate  XXIII.  fig.  22.) 

Testa  subulata,  pellucida,  vitrea,  nitida  ;  anfraetus  normales  6, 
convexi,  liris  longitudinalibus  numerosis,    arcuaiis  (in  anfr. 
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ultimo  eireiter  22,  in/erne  obsoletis)  sulcisque  duohus  trans- 
rersisy    circa    partem    in/eriorem,    instructi ;    a^ex  parvus^ 
globosus,  involutes;  apertura  irregulariter  ovata,  hasi  tub- 
effuMa  ;  columella  vix  torta,  leviter  reflexa, 
Longit.  Smillim.^  diam.fere  1  ;  apertura  1  longa,  i  lata. 
Besides  the  two  spiral  sulci  which  encircle  the  lower  part  of  the 
whorls    between    the  riblets,   some  microscopic   spiral   strice    are 
observable  at  the  upper  part,  and  also  upon  the  base  of  the  body- 
whorl.     The  little  glassy  nucleus  is  uncoiled  and  at  a  right  angle  to 
the  axis  of  the  shell. 

CiNGULiNA  ciRciNATA,  A.  Adams. 

CingtUina  circinata,  A.  Adams,  Ann.  &  Mag.  Nat.  Hist.  1860» 
vol.  vi.  p.  414  ;  Angas,  Proc.  Zool.  See.  1867,  p.  201. 

Hab.  North  China,  Japan,  and  Port  Jackson. 

Several  small  specimens  of  this  species  were  obtained*  at  St. 
Helena.  After  a  very  careful  examination  under  a  microscope,  I 
cannot  detect  any  difference  whereby  they  can  be  distinguished  from 
this  eastern  form.  The  sculpture  consists  of  three  subequal  spiral 
ridges  on  each  whorl,  and  a  very  fine  thread  borders  the  suture. 
The  nucleus  is  convex  and  sinistral,  as  in  Mathilda,  which  I  regard 
as  a  subgenus  of  Cingulina,  The  finest  specimen  from  Japan  which 
has  been  examined  is  12  milUm.  in  length,  and  consists  of 
thirteen  normal  whorls,  whilst  the  largest  St.  Helena  example  is 
only  5  millim.  long  and  has  eight  volutions ;  but  had  this  shell  been 
permitted  to  go  on  growing,  it  would,  by  the  addition  of  5  more 
whorls,  have  attained  a  length  fully  as  great  as  the  Japanese  example. 

Cingulina  (Mathilda)  auADRiCARiNATA  (Brocchi). 

Hah,  Mediterranean,  Bay  of  Biscay,  Madeira. 

The  distribution  and  references  of  this  beautiful  species  are  given 
by  Jeffreys  in  his  report  on  the  Mollusca  of  the  'Porcupine' 
Expedition  (Proc.  Zool.  Soc.  1884,  p.  364).  He  observes  that  the 
sculpture  '*  varies  considerably,  and  this  has,  of  course,  given  rise  to 
several  synonyms,  including  Egliaia  macandrea  of  A.  Adams." 
This  latter  species  was  described  by  H.  (not  A,)  Adams  ^  and  has 
six  spiral  liree  and  more  numerous  and  more  delicate  longitudinal 
raised  lines  of  growth.  Until  further  specimens  are  obtained  which 
may  connect  the  two  forms  I  prefer  to  keep  them  separate. 

The  three  specimens  from  St.  Helena  are  small,  the  largest 
measuring  13|  millim.  in  length.  They  appear  to  be  a  trifle  more 
slender  than  the  '  Porcupine '  specimens  and  that  figured  by  Kobelt 
(Jahrbuch.  deutsch.  Mai.  Gesell.  1874,  pi.  xi.  figs.  2,  2a).  The 
sculpture,  however,  is  precisely  similar. 

The  question  has  been  raised  by  Mr.  Watson  (*  Challenger  *  (Gas- 
teropoda, p.  499),  whether  the  genus  Mathilda  \s  the  same  as  Cingu- 
lina of  Adams ;  but  I  cannot  adopt  the  conclusion  at  which  he  arrives 
namely,  "  either  to  suppress  Cingulina  altogether,  or  to  retain  it 

»  Proc  ZooL  Soc  1865,  p.  758. 
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merely  as  a  subgenus  of  Mathilda,'*  It  certainlj  either  is  or  is  not 
the  same  ;  and  presuming  them  to  be  identical,  Cingulina  must  be 
retained,  having  been  published  five  years  previous  to  Mathilda ; 
but  should  it  be  considered  that  they  di£Per  sufficiently  in  sculpture 
to  be  placed  in  different^sections,  Mathilda  and  not  Cingulina  should 
take  subgeneric  rank.  I  have  this  advantage  over  Mr.  Watson  in 
knowing  that  the  character  of  the  apical  whorls  is  the  same  in  both, 
as  one  of  the  specimens  of  Cingulina  circinata  in  the  Museum  still 
retains  its  nucleus. 

The  sculpture  of  this  species,  the  type  of  the  genus,  is  certainly 
very  unlike  that  of  most  of  the  known  species  of  Mathilda,  consisting 
of  strong  spiral  ridges,  with  only  feeble  lines  of  growth  in  the 
interstices.  C,  spina  of  Crosse  and  Fischer  is  very  closely  related, 
but  quite  distinct.  Owing  to  the  more  cancellated  surfaces  of 
Mathilda,  it  may  be  convenient  at  present  to  retain  it  as  a  section 
or  subgenus. 

Odostomia  glaphyra.     (Plate  XXIII.  fig.  23.) 

Testa  ovato-cglindracea,  albo-pellucida ;  anfraclus  5-6,  apicalis 
convexus,  tnvolutus,  cateri  parum  eoncexi,  lavigati,  sulura 
mediocriter  profunda^  vis  obliqua^  sejuncti,  ultimus  penult, 
latitudine  subaquans ;  apertvra  parva,  inverse  aunformis^ 
longit.  iotius  ^  subaquans  ;  columella  plus  minus  levitrr  can- 
torta,  in  exemplis  adullis  callo  tenui  labro  juncta, 
Longit,  2^  millim.,  diam.  1. 

Although  under  an  ordinary  lens  this  species  appears  to  be  smooth, 
it  is  in  fact  finely  spirally  striated.  It  b  sufficiently  pellucid  to 
allow  of  the  columella  being  indistinctly  visible  up  the  spire,  the 
apex  of  which  is  large  and  obtuse. 

Eulima  FUSCE6CEN8.     (Plate  XXIII.  fig.  24.) 

Testa  parva,  acuminata,  recta,  pallide  fuscescens,  polita  ;  anfractus 
octo,  levissime  convexi,  sutura  simplice  vix  obliqua  sfjuncti,  ultimus 
ad  medium  magis  convexus,  mediocriter  elongatus  ;  apertura  ovata, 
supeme  acuminata  ;  perist.  tenue,  infeme  leviter  effusum,  mar- 
gins columellari  paulo  rejkxo,  supeme  callo  tenui  labro  juncto. 
Longit,  2^  millim,,  lat.  fere  1  ;  apertura  |  longa,  |  lata. 
This  little  species  is  peculiar  on  account  of  its  colour,  a  rare  feature 
in  this  genus,  and  its  short  erect  form. 

£uuMA  ATLANTiCA.    (Plate  XXIII.  fig.  25.) 

Testa  nivea,  elongata,  out  recta  aut  superne  plus  minus  dextrorsum 

vel  sinistrorsum  curvata;  anfractus  11-12,  fere  pluni,  sutura 

levi  sejuncti ;  ultimus  in  medio  curvatus,  subbrevis  ;  apertura 

parva,  ovata,  supeme  acuminata  ;  columella  paulo  inerassata, 

reflexa,  labro  callo  tenui  juncta ;  labrum  in  medio  prominens, 

props  suturam  haud  profunde  sinuatum, 

Longit,  7\  millim,,  diam,  2  ;  apertura  2  longa,  1  lata. 

This  species  has  a  less  slender  spire  than  E,  intermedia,  Cantraine, 

is  of  a  shorter  and  stumpier  growth^  and  the  reflection  of  the  colu- 
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mella  is  different.  It  is  very  like  E.  aciculaia.  Pease,  of  which 
£.  reirorsa^  Sowerby,  is  a  synonym.  It  differs  in  the  following 
respects: — the  lip  is  more  smuated  above  and  more  prominently 
curved  below,  the  spire  is  rather  less  acutely  produced,  and  the 
semipellucid  zone  beneath  the  suture  is  not  so  broad  in  proportion 
to  the  rest  of  the  whorl  beneath. 

EULIMA  SUBCONICA. 

EuUma  canica,  Sowerby  (non  C.  B.  Adams),  Ckmch.  Icon.  fig.  44. 

Both  the  figure  and  the  description  of  this  species  are  misleading, 
for  Mr.  Sowerby  was  careless,  especially  when  engaged  with  small 
forms.  He  describes  the  last  whorl  as  "  angulated,"  and  a  decided 
angle  is  depicted  in  his  figure.  The  type  has  a  much  less  pronounced 
angulation  ;  the  specimens  from  St.  Helena  are  more  like  the  figure, 
but  still  not  quite  so  bulging  at  the  periphery.  The  apical  portion 
of  the  spire  is  sometimes  straight,  occasionally  curves  to  the  left,  or, 
as  in  the  type,  turns  to  the  right,  not  as  drawn  by  Sowerby,  who 
has  reversed  the  direction. 

The  aperture  is  neither  **  rather  square  "  nor  "  acuminated  beneath/* 
It  should  have  been  described  as  obliquely  oval  and  a  trifle  more 
acuminate  above  than  below.  The  columella  is  not  *' rather  tortuous/^ 
but  slightly  curved  and  reflexed  over  the  umbilical  region.  Mr. 
Sowerby  apparently  drew  a  bad  figure  and  then  based  his  description 
open  it. 

There  are  thirteen  whorls  in  the  type,  which  is  four  and  a  half 
millimetres  long.  They  are  separated  by  a  distinct  suture,  and  the 
semipellucid  margin,  beneath  it,  occupies  a  little  less  than  one-third 
of  the  whorl.  The  few  uppermost  are  a  trifle  convex,  the  rest  almost, 
but  not  quite,  flat. 

The  name  coniea  was  already  in  use  for  a  Jamaican  species  of  this 
genus,  described  by  C.  B.  Adams  in  his '  Contributions  to  Conchology,' 
p.  1 1 0.  His  diagnosis  applies  very  closely  to  the  St.  Helena  specimens; 
but,  as  I  have  not  a  specimen  of  this  species  for  comparison,  I,  for  the 
present,  prefer  to  consider  them  a  distinct,  but  closely  allied  form,  on 
which  account  I  have  proposed  the  name  mbeonica. 

EuLiMA  6SRMANA.     (Plate  XXIII.  ^f^.  26.) 

Testa  minima,  nitida,  pellueida,  plus^minus  leviter  arcuata  ;  an- 
fractus  9»  planiuseuli,  suiura  distincta  vix  obliqua  disereti; 
apertura  ovata,  supeme  acuminata,  longit,  totius  \  subtequans ; 
labrumprominens,  arcuatum  ;  columella  obliqua,  curvata,  antice 
incrassata.  * 

Ixmgit.  2||,  diam,  1  miUim, 

Of  this  very  little  species,  two  specimens  were  obtained  by  Ca|)t* 
Tortoo,  one  somewhat  more  curved  than  the  other.  This  same 
specimen  also  exhibits  a  continuous  series  of  varices  upon  the  right 
side.  The  pellucid  sone  beneath  the  suture  in  the  penultimate  whorl 
is  about  half  as  broad  as  the  space  between  it  and  the  top  of  the 
body-whorL 
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EvLiMA  (SuBULARf  a)  fuscopunctata.    (Plate  XXI.  fig.  18.) 
Testa  minuta,  subulaia,  pellucida,  punetis  fitaciM  irregulariter 
notata,  nitida;  spira  acuminata^  apice  mediocriter  acuto,  eon- 
voluto  ;  anfractus  9,  tres  apicales  convexi^  aeteri  subplani^  elon- 
gati^  sutura  obliqua  sefuncti;  apertura  elongata,  ovata,  supeme 
anguste  acuminata,  longit,  totius  |  paulo  superans  ;  columella 
obliqua,  leviter  incrassata  et  reflexa, 
Longit.  2|  millim.,  diam.  | ;  apertura  |  longa,  i  lata. 
This  minute  shining  little  species  is  remarkable  for  the  minute 
brownish  scattered  dots,  which  do  not  appear  to  be  arranged  in 
regular  series. 

Amaurella  canaliculata.    (Plate  XXIII.  fig.  27.) 

Testa  parva,  tenuis^  hyalina,  umbilicata,  ovato-iurrita  ;  anfr,  7, 
convexi,  ad  suturam  projunde  canaliculati,  Itsves  ;  apertura  ovata^ 
paulo  obliqua,  longit,  totiua  ^  cequans ;  peristoma  tenue,  mar- 
gine  columellari  leviter  dilatato,  infemeque  subeffuso, 
Longit.  3  millim,,  diam.  1^. 

This  remarkable  shell  has  the  first  three  or  four  whorls  narrow  in 
proportion  to  the  others,  so  that  the  spire  has  a  suddenly  contracted 
appearance  towards  the  top.  The  umbilicated  base,  smooth  surface, 
and  channelled  suture  well  distinguish  this  species.  In  describing 
the  genus  Amaurella,  Adams  states  incorrectly  that  it  is  *^  imper/orata,^* 
for  the  typical  species  A.japonica  is  distinctly  perforate,  although 
more  narrowly  than  that  now  described. 

CioNiscus  uNicus  (Montagu). 

Uab.  British  Islands,  west  coasts  of  France,  and  some  parts  of 
the  Mediterranean. 

The  three  specimens  of  this  beautiful  shell  from  St.  Helena  haye 
the  whorls  the  least  trifle  shorter  than  British  specimens  with  which 
they  have  been  compared,  but  agree  in  all  other  respects. 

AcLis  ANGULATA.     (Plate  XXIII.  fig.  28.) 

Testa  minuta,  elongata,  turrita,  alba ;  anfr.  6,  primi  duo  magni, 
convexi,  laves,  cateri  supeme  oblique  declives^  in  medio  acute 
carinato-angulati,  infra  unguium  eontraeti,  lineis  incrementi 
conspicuis,  elevatis^  co^ertissimis,  regularibus^  sculpti ;  anfr, 
ultimus  ad  peripheriam  obtusissime  rotunde  angulatus;  apertura 
obliqua,  irregulariter  ovata  ;  peristoma  continuum,  haud  incras- 
satum,  supra  unguium,  prope  suturam,  leviter  sinuatum. 

Longit.  2  millim,,  diam.  |. 

This  little  species  is  remarkable  for  its  angular  whorls,  the  regular 
close-set  raised  lines  of  growth,  and  large  apex. 

AcLis  siMiLLiMA.     (Plate  XXIII.  fig.  29.) 

Testa  minuta,  gracilis,  alba,  nitida, pellucida;  anfractus  normales  7, 
convexiusculi,  sutura  obliqua  profunde  sejuncti  ;  nucleus  magmts, 
convolutus,  elevatus ;   apertura  lata,  inverse  subauriformis ; 
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peristoma  fere  eotUinuum^  margine  columellari  paulo  promineniCy 
supeme  torto. 
Longit.  2§  miilim.,  diam,  ^. 

This  minute  species  is  Terj  like  A,  nitidissima  of  Montagu,  but 
has  decidedly  less  convex  whorls,  the  aperture  is  broader,  and  the 
columellar  twist  different.  The  heterostrophe  apical  coil  is  also  very 
similar  in  both  forms. 

AcLis  DiDYMA.    (Plate  XXIII.  fig.  30.) 

Testa  minuta,  turrita,  albida,  imper/orata  ;  an/ractus  6,  eupremus 
lavisj  convexus,  obtueue,  cceteri  supeme  declivess  subexeavati, 
dein  obtuse  angulati,  in/erne  planiuscuii,  iongitudinatiter  striatic 
ad  angulum  subplieati ;  apertura  parva,  ovata,  longit.  totius 
\  adaquans  ;  columella  levissime  reflexa,  supeme  subtorta. 
Lomgit.  2|  miliim,,  diam.  |. 

Owing  to  the  lai^  size  of  the  nuclear  whorl,  this  species  has  very 
gently  converging  outlines.  The  columella  does  not  unite  above 
with  the  outer  lip,  but  appears  to  be  slightly  spirally  intorted. 

Solarium  placentale>  Hinds,  var. 

Hab,  Bay  of  Magdalena,  California.  Off  Barbados  in  deep 
water  (Dall  for  S,  peracutum). 

Three  specimens  in  excellent  condition,  one  alive  with  the  oper- 
culum, were  dredged  by  Capt.  Turton.  This  is  another  instance  of 
remarkable  distribution  in  this  genus.  After  a  careful  study  and 
comparison  of  these  examples  with  the  types  of  8.  placentale,  and 
Mr.  Ball's  description  and  figures  of  S.  peracutum  \  although  slight 
differences  are  noticeable,  I  can  but  regard  all  of  them  as  forms  of 
one  and  the  same  species.  The  St.  Helena  specimens  are  a  little 
paler  in  colour  than  the  type ;  the  periphery  is  perhaps  very  slightly 
more  acute,  as  is  the  case  with  S.  peracutum  ;  the  crenulaiions  bor- 
dering the  umbilicus  finer,  and  the  spiral  sculpture,  more  especially 
on  the  upper  surfaces,  is  rather  more  inclined  to  be  granular. 

The  operculum  consbts  of  six  whorls,  which  rapidly  increase  from 
a  central  nucleus,  and,  on  the  external  surface,  have  the  outer  margin 
elevated,  forming  a  sutural  keel  and  thus  giving  them  a  concave 
aspect.  The  inner  surface  is  glossy  and  furnished  with  a  strong 
whitish  central  elevated  process,  from  which  a  conspicuous  curved 
ridge  arises,  forming  rather  more  than  a  semicircle. 

The  figure  of  S.  plaeentale  in  the  '  Conchologia  Iconics  *  is  a  mere 
caricature,  being  both  out  of  drawing  and  exaggerated  in  colour  and 
sculpture.  The  figures  in  the  *  Voyage  of  the  Sulphur '  (pi.  xiv. 
figs.  5,  6)  are  good  and  of  the  natural  size. 

The  acuteness  of  the  peripherial  keel  is  variable,  for,  in  a  second 
specimen  of  the  typical  form,  received  by  the  British  Museum  from 
Sir  £.  Belcher,  it  is  sharper  and  flatter  above. 

Solarium  oroinarium.     (Plate  XXI.  figs.  17-17  6.) 

Testa  orbieulo-eonoidea,  depressa,  mediocriter  umbilicata,  albida 

^  BulL  MuB.  Oomp.  ZooL  Harvard,  voL  xyiii.  p.  275,  pi.  xxxiii.  figs.  2,  5. 
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vel  lilaceo  ilneta^  rufo  punctata  ;  an/ractus  5,  wi  convejnusculi^ 
iiris  quingue,  oblique  granosis  cincti,  ultimue  ad  peripheriam 
acute  angulatus,  plerumque  lilaceue,  coneen  trice  sulcatus  et  cingu- 
latus,  cingulo  circa  umbilicum  maximo,  fortiter  crenato,  cateris 
guoque  plus  minus  crenulatis  vel  eubquadrate  granulaiis  ;  apcT" 
tura  trapezi/ormis,  ad  columellam  bicanaliculata, 
Diam,  max.  13  millim.,  alt,  6|. 

The  lirse  on  the  upper  surface,  which  do  not  vary  much  in  size, 
are  cut  across  by  deep  oblique  lines  of  growth,  so  that  the  granules 
have  an  oblique  appearance.  Those  on  the  ridges  of  the  under 
surfiEice  are  squarer,  as  the  incremental  strise  are  radiating. 

The  granules  on  the  stout  lira  bordering  the  umbilicus  are  much 
the  coarsest,  those  on  the  other  ridges  becoming  finer  the  more 
remote  they  are  from  the  centre. 

This  species  has  less  convex  whorls  than  S.  granulatum^  Lamarck, 
from  the  West  Indies,  not  such  a  deep  suture,  and  considerably 
finer  granulation.  It  seems  to  be  larger  than  the  Mediterranean 
S.  moniH/erum,  Bronn  \  to  have  a  different  kind  of  granules,  and  the 
aperture  is  distinctly  channelled  both  at  the  lower  and  upper  end  of 
the  columella. 

Solarium  hybridum,  Linne. 

Hab.  China  Sea,  Philippine  and  Malacca  Islands,  Java*  Ceylon, 
Moreton  Bay,  Queensland,  and  New  South  Wales. 

In  separating  the  Mediterranean  from  the  Australian  form  of 
S.  luteum  under  the  name  of  S,  conulue,  Weinkauff '^  appears  to 
have  been  mainly  influenced  by  difference  of  locality.  The  same 
might  be  done  in  the  present  instance,  for  this  is*  I  believe,  the  first 
record  of  S.  hybridum  from  the  Atlantic  Ocean.  Only  two  small 
specimens  are  in  the  collection  ;  but  these  undoubtedly  belong  to  this 
species,  possessing  all  the  characters  of  colouring  and  sculpture  met 
with  in  eastern  examples. 

Solarium  archit^,  Costa. 

Hab.  Throughout  the  Mediterranean  and  in  the  Atlantic,  off  the 
coast  of  France  and  Portugal. 

This  well-known  Mediterranean  species  has  not  been  previously 
recorded  from  so  southern  a  locality  as  St.  Helena.  I  have  carefully 
examined  the  type  of  8.  sever bii,  Hanley,  and  agree,  with  Monte- 
^rosato^  and  Jeffreys  \  in  considering  it  the  same  as  this  species. 

Cypr.£a  lurida,  Linnrf. 

This  species,  which  occurs  in  the  Mediterranean,  at  the  Azores, 
the  Canary  and  Cape  Verde  Islands,  and  on  the  African  coast,  as  far 
as  Guinea,  has  not  been  met  with  further  south  than  St.  Helena. 
It  has  also  been  recorded  from  Ascension  Island  bv  Lister,  and  was 
obtained  there  by  Dr.  Conry.  Dunker  has  quoted  it  from  Annabon 
Island* 

*  MoDterosato,  Notizie  Solsrii  Mediterr.  p.  5. 

2  Conch.  Mittelmeer.  vol.  ii.  p.  261. 

3  Notizie  Solarii  Mediter.  p.  11.  *  Free  ZooL  Soo.  1885»  p.  39. 


1890.]  MARINE  MOLLU8CA  OF  ST.  BELSNA.  283 

CYPRiBA  8PURCA,  Linnd. 

The  distribution  of  this  species  is  similar  to  that  of  the  preceding, 
excepting  that  it  also  occurs  at  the  West  Indies  (d'Orbignj  and 
others).  The  single  shell  received  from  Mr.  Melliss,  and  named 
C  iurdus  by  Jeffreys,  is  merely  a  small  specimen  of  C.  epurca, 

LnroRiNA  MiLiARis,  Quoy  and  Gaimard  (var.). 

Hab.  Ascension  Island  (Q.  &  G.) ;  also  R.  Trimen  and  Dr.  Conry 
in  British  Museum. 

The  specimens  from  St.  Helena  do  not  agree  exactly  with  those 
from  Ascension.  In  them  the  last  whorl  is  rather  less  ventricose ; 
the  spire  longer,  and  consequently  more  acutely  conical ;  the  aper- 
ture is  a  trifle  more  effuse  at  the  base,  and  the  tuberculation  much 
less  pronounced;  indeed,  in  some  instances,  the  surface  is  all  but 
smooth.  Jeffreys  and  Melliss  have  classed  the  St.  Helena  forms 
under  the  name  of  L.  striata,  Kins,  but,  in  my  opinion,  they  are 
certainly  more  closely  related  to  L.  miliaris.  In  connexion  with 
this  species  I  would  observe  that  L.  gmnularis.  Gray,  and  L,  nodosa, 
Reeve  (not  of  Gray),  are  synonymous.  Some  remarks  by  Watson 
(Voy.  •  Challenger,*  Rep.  Gasteropoda,  p.  576)  and  Lischke  (Japan. 
Meeres-Conch.  li.  p.  70)  have  been  given  concerning  the  synonymv 
of  L.  ffranuiaris.  After  a  very  careful  comparison  of  Gray*s  much 
worn  type  with  specimens  of  L,  miliaris  from  Ascension,  I  feel  con- 
vinced of  their  identity ;  but  I  rather  incline  with  Lisclike  to  hold 
Dnnker's  L.  exigua,  from  Japan,  as  distinct  from  L.  granularis,  Gray, 
with  which  it  is  united  by  Watson. 

It  is  not  surprising  that  Lischke  should  consider  Reeve's  L.  granu- 
lans a  distinct  species  from  Gray's,  seeing  that  the  latter  author's 
type  is  in  such  worn  condition,  so  that  neither  the  colour  nor  sculpture 
could  be  accurately  described;  and,  moreover,  it  was  from  an  un- 
known locality. 

The  very  young  specimens  from  St.  Helena  have  quite  a  different 
aspect  from  the  adult  Ascension  examples,  having  an  angular  body- 
whorl  and  an  effuse  columella  at  the  base;  still,  in  a  large  series  of 
different  ages,  the  transitions  or  links  are  observable. 

LiTTORiNA  HELENAS,  Melliss.     (Plate  XXI.  fig.  19.) 

Littorina  helena,  Melliss's  St.  Helena,  p.  125. 

Testa  parva,  trochi/ormis,  Jusco-nigra,  inferne  regionem  versus 
umbilici  pallidior :  spira  elevata,  conica,  acuta,  lateribus  recti- 
linearibus :  anfr.  8,  plani,  seriebus  granulorum  tribus  omati, 
striisque  intercalatis  paucis  sculpti;  anfr,  ultimus  subacute 
angulatus,  ad  angulum  serie  tuberculorum  dvplici  instrvctus, 
infeme  liris  eoncentricis  tenuibus  cinetus ;  apertura  parva, 
rolunde  quadrata,  Icngit.  totius  -f^  adaquans,  intus  saturate 
castanea,  tinea  basali  albida  interrupta:  columella  pallida, 
inferne  castanea  et  subacuminate  effusa, 

Lcngit.  9  millim,,  diam.fere  6. 

Among  the  theils  presented  to  the  Britbh  Museum  by  Mr.  Mollies 
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no  such  species  as  L.  helenm  occurs,  nor  is  it  enumerated  by  Jeffreys 
in  the  list  in  the  '  Annals  and  Magazine  of  Natural  History.'  All 
he  says  concerning  it  is  that  it  is  '*  a  small  periwinkle,  found  abun- 
dantly alive  and  sticking  to  the  rocks  all  round  the  sea  coast  at  and 
above  high-water  mark." 

I  am  inclined  to  believe  that  the  shells  which  I  have  associated 
with  L,  miliaris  are  the  more  common  species ;  but  as  that  was  the 
only  species  of  this  genus  received  from  Mr.  Melliss,  I  have  con- 
cluded that  his  L.  helewB  must  be  the  little  conical  form  described 
above. 

It  is  remarkable  for  its  elevated,  straight-sided,  conical  spire,  small 
aperture,  and  angular  body-whorl.  The  pale  zone  on  the  base  is 
situated  about  the  middle,  so  that  a  small  central  portion  is  letl  of  a 
rich  brown  colour.  The  tubercles  on  the  spire  are  not  closely  packed, 
but  are  often  separated  by  spaces  wider  than  themselves. 

Modulus  modulus,  yar. 

Hah,  West  Indies  generally;  Florida  for  yhr.floridana. 
The  St.  Helena  specimens  most  closely  approach  that  form  of  this 
species  which  has  been  named  3f.  Jloridanus  by  Conrad.  None  of 
them,  however,  are  nearly  so  large  as  his  figure  (Amer.  Joum.  Conch. 
Tol.  y.  pi.  xii.  fig.  6).  The  radiating  ribs  are  less  numerous  and  not 
so  regular ;  the  spotting  on  the  basal  ribs,  which  are  finer,  is  less 
distinct,  and  the  concentric  furrow  near  the  middle  of  the  base, 
which  is  more  conspicuous  than  the  rest,  is  rather  more  noticeable. 

The  considerable  variation  among  the  specimens  from  St.  Helena 
has  induced  me  to  regard  them  as  variations  of  this  American  species 
rather  than  as  a  distinct  species.  Had  they,  on  the  contrary,  been 
constant  in  their  characters,  I  believe  enough  differences  might  be 
indicated  to  entitle  them  to  specific  rank. 

Planaxis  lineatus  (Da  Costa). 

Hab.  West  Indies,  St.  Vincent's,  Jamaica,  St.  Thomas,  St.  John's, 
St.  Martin. 

All  the  specimens  from  St.  Helena  are  dead  shells,  and  faded,  but 
seem  to  belong  to  this  species.  It  was  also  obtained  at  Ascension 
Island  by  Dr.  Conry.  A  very  similar  species,  PI.  hermannseni, 
Dunker,  occurs  on  the  West-African  coast  at  fienguela. 

Planaxis  eboreus.  Smith. 

Hab.  St.  Thomas  and  St.  Vincent. 

The  two  specimens  from  St.  Helena  agree  in  all  respects  with 
West-Indian  examples. 

The  colouring  of  the  figure  of  this  species  (Conch.  Icon.  vol.  xx. 
pi.  v.  fig.  33)  is  simply  absurd.  In  the  copy  of  the  work  before  me 
the  entire  shell  is  of  a  lemon-yellow  tint,  varied  with  a  few  spiral  red 
lines.  All  this  is  imaginary,  as  the  colour  is  pure  white,  with  the 
exception  of  the  brownish  apex  and  the  dots  on  the  edge  of  the 
labrum. 
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Lacuna  pumilio.  (Plate  XXIII.  fig.  31.) 
Testa  minuta,  albida,  late  umbtlicata,  subglobosa,  incrementi  lineis 
obliquis  striata,  aim  spiralibus  obsoletis  subcancellata ;  an- 
fractus  tres,  convexi,  ultimus  supra  tabulatus  et  subanffulatus, 
in/eme  carinis  duabus  cinctus;  apertura  irregulariter  ovata, 
magnay  longit,  to  tins  I  adcequans ;  columella  fere  rectilinearis, 
anguste  reflexa,  in/erne producta,  carince  umbilicum  circumdanti 
juHcta. 
Longit.  1|  millim.,  diam.  1|. 

Although  80  small,  this  does  not  look  like  a  young  shell.  Of  the 
two  keels  on  the  base  of  the  body-whorl,  that  bordering  the  umbilicus 
is  the  more  conspicuous,  and  unites  with  the  lower  extremity  of  the 
columella;  the  other  runs  into  the  base  of  the  aperture,  a  little 
farther  off,  and  the  space  between  is  somewhat  flat. 

FossARUS  AMBIGUUS  (Liune). 

Hab,  Many  parts  of  the  Mediterranean,  the  coast  of  Morocco, 
Cape  Verde  Islands  and  Senegal,  Madeira  and  the  Canary  Islands. 

The  specimens  from  St.  Helena,  which  I  believe  belong  to  this 
species,  present  a  very  great  variation  in  form.  Some  closely 
resemble  Adanson's  figure  (S^n^gal,  pi.  13.  fig.  1),  but  are  rather 
more  widely  umbilicated.  The  majority,  however,  have  the  spire 
scarcely  elevated  above  the  body- whorl,  the  mouth  large,  and  the 
umbilicus  very  open,  so  that,  in  many  cases,  the  body-whorl  is 
detached  from  the  preceding  for  a  short  distance. 

The  spiral  keels,  also,  are  very  variable  in  number  and  thickness, 
but  all  specimens  exhibit  very  much  the  same  kind  of  fine  spiral 
striae  upon  and  between  the  ridges.  I  see  no  reason  for  separating 
F.  atmingii  of  A.  Adams  from  this  species ;  and  F.  bicarinatus  of 
the  same  author  may  also  be  an  extreme  form  of  it. 

FossARUs  (Couthouyia)  dentifer.  (Plate  XXIII.  fig.  32.) 
Testa  parva,  alba,  minute  rimata,  solida,  hand  nitens ;  an/ractua 
5-6,  apicalis  globosus,  involutus,  cateri  convexi,  supeme  obsolete 
angulati,  lineis  incrementi  rugosis  obliquis  striati ;  anfr.  ulti- 
mus magnus,  globosus,  liris  spiralibus  distantibus  paucis  (circiter 
sex)  cinctus  ;  apertura  subcircularis,  longit,  totius  ^  adaquans  / 
labrum  tenue,  supeme  haud  sinuatum;  columella  arcuata^ 
callosa,  infra  medium  transverse  plicata,  infra  plicam  late 
excavata, 
Longit.  2  millim.,  diam.  max.  1|. 

The  general  character  of  this  shell  seems  to  refer  it  to  this  genus, 
bat  it  differs  from  other  species  in  having  a  columellar  denticle. 

The  genus  Plicifer  of  H.  Adams  (Proc.  Zool.  Soc.  1868,  p.  293) 
was  founded  for  a  small  white  shell  with  a  somewhat  similar  tooth 
or  fold  on  the  pillar.  '  P,  nevilli,  however,  has  a  posterior  sinus  to 
the  labrum,  and  differs  in  other  respects  from  the  present  species. 

F068ARU8  (Couthouyia)  laviusculus.    (Plate  XXIII.  fig.  33.) 
Testa  parva,  anguste  umbilicata,  ovata^  supeme  acuminata^  alba^ 
Paoc.  Zool.  Soc— 1890,  No.  XX.  20 
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ienuU;  anfracfus  3,  concexi,  miaroBcopice  s^iralit^r  Hriati, 
sutura  suhprofunda  sejuficti;  apertura  ovata,  supeme  pauh 
acuminata,   lonpt,    totius   |    tubaquans;    peristoma    tenue, 
continuum,  iiiargine  columellari  angutite  reflexo. 
Longit.  3j  millim,,  diam,  1|. 

The  spiral  striae  are  so  fine  that  they  cau  only  be  seeu  under  a  com- 
pound microscope.  Under  a  simple  lens  the  surface  appears  smooth. 
Couthouyia  plici/era,  A.  Adams,  has  the  aperture  more  distbctly 
channelled  anteriorly,  and  the  umbilicus  defined  by  a  carinate 
margiu. 

DiALA  FuscoPiCTA.  (Plate  XXI.  fig.  20.) 
Testa  minuta,  imperforata^  conica,  tenuis,  nitens,  albo-pellucida, 
strigis  fuscis  longitudinaUhus,  et  zona  interrupta  lactea  ad 
peripheriam  picta  ;  anfractus  6,  vix  convexiusculi,  primi  duo 
spiraliter  tenuiter  striati,  cceteri  Icepes^  ultimus  in  medio 
rotunde  anaulatus ;  apertura  mediocriter  magna,  langitudinis 
totius  4  vix  lequans ;  lahrum  tenue ;  columella  rectiuscula^ 
lev  iter  obliqua,  antice  subeffusa. 
Longit,  2^  millim,,  diam,  1  j. 

This  pretty  little  shell  has  the  surface  smooth,  with  the  exception 
of  the  first  two  Whorls,  whidh  are  finely  spirally  striated.  The 
upper  extremities  of  the  brown  stripes  do  not  extend  quite  to  the 
suture,  and  on  the  body-whorl  pass  between  the  opaque-white  row  of 
dots  at  the  periphery. 

HissoiNA  MEJULissi.  (Plate  XXIII.  fig.  34.) 
Testa  ovato^urrita,  alba,  solidiuscula ;  anfractus  sex,  supremi 
duo  convexiusculif  spiraliter  stria  ti,  ceeteris  supeme  tabulati 
et  rotunde  angulati,  cost  is  validis  circiter  11  {in  anfr, 
ultimo  ad  basim  continuis)  instructi,  striisque  spiralUms 
tenuissimis  sculpti ;  apertura  oblique  ovata  ;  labrum  incras- 
satum,  duplex,  supeme  subsinuatum ;  margo  colwnellariz 
callo  reflexo,  supeme  labrojuncto,  indutus. 
Longit.  3  millim.,  dicun,  IsJ. 

This  is  a  strongly  costate  species,  with  very  fine  transverse  strise 
on  and  between  the  ribs.  The  outer  basal  margin  of  the  aperture 
Las  a  double  lip,  and  the  ribs  are  more  or  less  regularly  continuous 
up  the  spire. 

RissoiNA  TURTONi.    (Plate  XXIII.  fig.  35.) 

Testa  gracilis,  turrita,  albas  anfractus  6-7,  convexi,  sutura 
obliqua  sejuncti,  primi  duo  spiraliter  liraii,  cateri  amtis 
hngitudinalibus  10-12  tenuibus^  oblique  curwUiSj  instructs^ 
transversim  int^r  costas  tenuissime  striati ;  apertura  obliqua, 
parva,  longit.  totius  j  vix  aquans,  ad  basim  late  ^usa ;  labrum 
mediocriter  incrassatum,  intus  hngitudindliter  striatum; 
columella  obliqua,  parum  arcuata, 

Longit,  3  millim.,  diam.  1. 

The  spiral  lirse  upon  the  apical  whorls  are  peculiar,  and  the  ap<;x 
itselt  is  large  in  proportion  to  the  size  of  the  shell. 
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RiSBoiNA  OECLPIEN8.    (Plate  XXm.vfig.  36.; 

Testa  R.  brjeriee  nmilUnia^  sed  anfr^  ultimo  ififfeme  iransversim 
etriato,  et  apertura  antice  distincte  subcanaliculata  differt. 

Longit,  4^  millim.,  diam.  IJ. 

This  species,  anless  critically  examined,  might  easily  be  taken 
for  P.  bryeria.  It  differs  in  haying  spiral  strise  around  the  lower 
part  of  the  body-whorl,  and  the  aperture  is  produced  in 'front  into  a 
decided  oblique  sinus  or  channel,  giving  a  loi^ger  appearance  to  the 
mouth.  Three  specimens  of  this  species  were  presented  to  the 
Museum  by  E.  W.  Alexander,  Esq.,  in  1857. 

R1S8OINA  BRYERIA  (Montagu). 

Turbo   bryerius,  Montagu^   Test.  Brit.  vol.  H.  p.  313,  pi.   15. 

fig.  8. 

Rissoina  bryeria,  Schwartz  v.  Mohrenstern,  Denkschr.  k.  Akad. 
Wiaseosch.  Wien,  1861,  vol.  xix.  p.  139,  pi.  v.  fig.  36. 

This  is  a  common  West-Indian  species,  and  is  also  said  by 
Bdiwartz  von  Mohren;itern  to  occur  at  the  Mauritius.  The  two 
specimens  from  St.  Helena  are  intermediate  in  size  between  average 
examples  of  this  species  and  R.  chesneli,  and  one  of  them  exhibits  a 
distinct  indication  of  the  labral  tooth  of  the  latter  species  (vicle 
Schwartz,  /.  c.  fig.  39). 

No  mention  of  this  denticle  is  made  by  Michaud,  the. author  of 
the  species ;  but  in  the  figure  given  by  Schwartz  von  Mohrenstern, 
taken  from  a  specimen  furnished  him  by  Michaud,  it  is  clearly 
depicted.  This  feature  and  its  smaller  size  alone  separate  it  from 
R.  bryeria,  and  I  am  inclined,  from  an  examination  of  a  large  series 
of  specimens,  to  believe  that  neither  of  these  characters  are  at  all 
reliable,  for  a  perfect  gradation  in  size  and  in  the  development  of  the 
tooth  is  observable.  I  am  therefore  of  opinion  that  both  forms 
should  be  regarded  in  the  light  of  variations  o(  one  and  the  same 
species. 

R18SOINA  CONGENITA.     (Plate  XXIII.  fig.  37.) 

Testa  R.  bryeriae  similis^  sed  minor,  costis  tenuioribus,  inagis 
obliquis  instructa,  inter  costas  transoersim  striata;  labrum 
minus  incrassatum, 
Lonyit.  df  millim,,  diam,  1^. 

The  riba  are  sharper  and  more  oblique  than  in  R,  bryeria  or  the 
variety  ehesttelL  The  spiral  striation  is  very  fine,  and  chiefly 
apparent  between  the  costae;  if,  however,  the  shells  were  in  very 
fresh  condition,  it  would  doubtless  pass  over  the  ribs  also. 

R1S8OINA  HELENiB.     (Plate  XXIII.  fig.  38.) 

Testa  parva,  albida,  subpellucida,  ovafo-turrita  ;  anfraclus  G, 
duo  suprei/ii  Iceviyati,  p&rconvexi,  cater i  mediocriter  convexi, 
sutura  profunda  seQunctl,  costis  oblique  curvatis  15-16  in- 
structi,  undique  minute  spiraliter  striati;  apex  peculiar in^ 
t/iaynus ;  apertura  obliqua,  suhpyriformis,  lonyit.  totius  ^  sub^ 

20* 
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aquam ;  columella  ban  incrasaata  produeia ;  labrum  inertu- 

solum. 
Longit.  2|  millim.,  diatn.  1. 

The  apex  of  this  species  is  very  peculiar,  beiog  large,  smooth,  and 
somewhat  uncoiled. 

RissoA  CALA.     (Plate  XXI.  6g.  21.) 

Testa  ovato-pyramidalis^  nitida^  mediocriter  tenuis^  albida, 
lineis  vel  strigis  longitudinalibus  undulatis  irregularibu* 
picta  ;  anfractus  6^  leviterconvesifUevigati;  apex  subacutus, 
spiraliter  tenuissime  striatus ;  anfract,  ultimus  ad  basim 
albuSf  hand  variegatus,  in  medio  obsolete  rotundesubangulatus; 
apertura  rotunda t a,  intus  albida;  columella  fusco  tinda; 
labrum  tenue,  album* 
Longit,  8  millim,,  diam.  1|. 

The  brownish  markings  are  irregular  in  shape  and  direction,  and 
give  most  of  the  specimens  the  appearance  of  being  mottled  with 
brown  and  white.  Some  examples,  however,  which  have  only  a 
brownish  zone  round  the  middle  of  the  body-whorl,  bear  consider- 
able resemblance  to  Barleeia  rubra,  Montagu.  That  species  has 
not  the  same  spiral  striation  on  the  upper  volutions. 

RissoA  BPHAMiLLA.      (Plate  XXI.  fig.  22.) 

Testa  ovato-pyramidaliSy  l<gvigata,  albida,  infra  suturam  opaco- 
albo  et  rufo'fusco  maculata  ;  anfract,  6,  vix  convexi,  ultimus 
ad  basim  lineis  radiantibus  Juscis  ornatus ;  apertura  roiun- 
data,  longit,  totius  j  subceguans;  columella  fusco^urpurco 
tincta  ;  labrum  vix  incrassatum, 
Longit,  4  millim,,  diatn.  2. 

This  species  must  not  be  confused  with  R.  cala.  It  is  a  little 
larger,  somewhat  more  solid,  has  rather  less  convex  whorls,  and  is 
not  coloured  in  the  same  way.  Both  have  the  columella  stained 
with  a  brown  or  purplish-brown  colour,  and  united  to  the  outer  lip 
above  by  a  thin  callus. 

RissoA  GLYPTA.     (Plate  XXIII.  fig.  39.) 

Testa  ovatO'pgramidalis,  alba  vel  rufescens,  imperforata,  nitidn ; 
anfractus  6,  apicales  leaves,  convexi,  ceeteri  supeme  declives, 
inter dum  paulo  excavati,  in  medio  aut  obtuse  vel  subacute 
angulati,  infra  angulum  contracti,  liris  spiralibus  tenuibus 
cincti,  interdum  ad  angulum  plus  minus  longitudinaliter 
plicati;  apertura  rotunde  ovata,  longit,  totius  j  ad^equans; 
peristoma  continuum,  margine  basali  svheffuso,  columellari 
anguste  reflexo, 

Longit,  3^  millim,,  diam.  li. 

In  some  specimens  the  walls  are  much  more  angular  than  in 
others,  and  the  longitudinal  plicae  vary  also  very  much  in 
development. 
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RissoA  ERiTiMA.     (Plate  XXIII.  fig.  40.) 

Testa  ovata,  umhilicata^  alh(hpellucida,  nitida ;  anfraclus  4, 
sutura  profunda  discreti,  convexi,  duo  supremi  lavis,  cwteri 
siriis  spiralibus  tenuissimig  sculpti,  ultimus  magnua^  Bvh- 
glohosua ;  umbilicus  falciformis^  in  medio  lira  tenuissima 
instructus ;  apertura  rotunde  ovata^  superne  acuminata^ 
long  it,  totius  ^  tequans ;  peristoma  continuum ,  vix  incras- 
satum,  ad  hasim  columella  suheffusum  vel  indistincte  suIh 
canaliculatum, 

Longit.  1|  millim,^  diam,  1. 

This  is  more  widely  umbilicated  than  R.  soluta,  Philippic  is  more 
regularly  spirally  striated,  has  a  slight  indication  of  a  sinus  at  the 
base  of  the  columella^  and  also  differs  in  other  particulars. 

RissoA  AGAPETA.    (Plate  XXI.  fig.  23.) 

Testa  ovata^  impefforata,  nitida^  subpellucida,  lineis  spiralihus 
fuscis  interruptis  ornata  ;  anfractus  5,  convexi,  duo  supremi 
minuiissime  subpunctati,  cteteri  spiraliter  sulcatiy  sutura 
profunda  sejuncti  ;  apertura  ovata,  superne  leviter  acuminata, 
longit.  totius  |  haud  aquans ;  peristoma  tenue,  margine 
columellari  anguste  reflexo,  superne  lahro  callo  tenuijuncto. 
Ixmgit,  1|  millim.y  diam.  fere  1. 

The  microscopic  sculpture  of  the  apical  whorls  has  a  very  pretty 
shagreened  appearance.  The  spiral  sulci  are  about  five  in  number 
on  the  penultimate  volution,  and  twelve  on  the  last.  The  uninter- 
rupted  brown  Hnes  fall  on  the  ridges  between  the  grooves.  R,  de- 
pieta^  Manzoni,  from  Madeira,  is  an  allied  but  larger  form. 

RissoA  COMPSA.     (Plate  XXIII.  fig.  41.) 

Testa  ovata,  inpetforata,  parum  nitida,  alhida  vel  dilute  fus^ 
eeseens  ;  anfractus  5,  convexi,  sutura  profunda  discreti,  sulcis 
spiralihus  fortihus  (in  anfr.  penult,  circiter  5,  in  ultimo  ad 
12)  seulpti  ;  apertura  rotunde  ovata,  superne  leviter  acuminata, 
longit.  totius  1  haud  cequans;  peristoma  continuum,  vix  in-' 
erassatum,  ad  hasim  obsolete  expansum, 
Longit.  2  millim.,  diam.  1. 

When  placed  side  by  side,  this  species  is  seen  to  be  a  trifle  larger 
than  R.  agapeta,  and  a  little  smaller  than  R.  depict  a.  It  also 
differs  from  both  in  colour,  and  is  more  strongly  grooved  than 
either. 

RissoA  WALLiCHi.    (Plate  XXI.  fig.  24.) 

Testa  ovata,  solida,  alba,  interdum  zona  rufa  cincta,  imperforata  ; 
anfractus  6-6,  primi  diu>  spiraliter  tenuiter  striati,  cceteri  plani- 
ttsculi,  carinis  volventibus  prominentibus  (in  anfr.  superioribus 
tribus,  in  ultimo  7-8)  instructi,  sutura  profunda  sejuncti;  apertura 
ovata,  longit.  totius  ^  paulo  superans ;  peristoma  continuum, 
margine  extemo  leviter  incrassato,  columellari  antice  subdilatato. 

Longit.  3  miUim.,  diam,  1  j , 

The  red  xone,  when  presenti  occupies  the  central  part  of  the  last 
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volution  and  the  lower  portion  of  the  upper  wliorls ;    itr  it  often 
dotted  with  white. 

R168OA  PERFECTA.     (Plate  XXII r.  fig.  42.) 

Testa  hrevU^  ovata,  nitida,  peJlucida^  cornea^  supra  carinas  rufo  vel 
fusco  punctata,  imperforata  ;  anfractus  4,  primus  Uevis,  cateri 
superne  tdbulati,  carinis  fortibus  (in  anfr,  .  superioribus  2, 
ultimo  5)  instructi,  sutura  marginata  disereti  ;  apertura  obUqite 
i*otundo-m)ata^  longit.  iotim  \  Tiaud  aquam ;  peristoma  c^nt- 
tinuum^  margine  crtemo  e,rtu8  inc^^assaio,  coluvn^llari  Uviter 
refle.vo. 

Tjongit,  2  milJim.,  diam,  1. 

This  charming  little  species  is  at  once  recognizahle  hy  the  strong 
red-dotted  spiral  ridges.  The  dots  usually  fall  under  one  another, 
forming  longitudinal  series. 

R1S6OA  VARICIFBRA.       (PUtC  XXIV.  figS.  1,  I  fl.) 

Testa  ovato-^icuminata,  imperfm^ata,  alba,JiaveseeiiM  vel  rufescens: 
anfractus  5,  stipremi  duo  convexi,  tenuiter  spiraliter  lirati, 
sequent^  convexiusculi^  sutura  profunda  sejutwti^  carinis  spirth 
Ubus  {in  anfr,  superioribus  3,  in  ultimo  7-8)  instructi  ;  striis  mi- 
croscopicis  spiralibus  scidpti  ;  apertura  parva^  ovata^  hngit,  toHus 
^  ada;quans ;  peristoma  continuum,  margins  externo  tenw, 
varice  valido  paulo  remoto  instrticto,  columellari  oblique,  anguste 
rejlexo, 
Longii,  1|  millim,,  diam.  |. 

The  little  varix  at  a  short  distance  from  the  extreme  thin  edge  of 
the  lahrum  is  of  a  convex  swollen  character.  A  series  of  specimens 
from  Madeira,  presented  to  the  British  Museum  by  the  Rev.  R.  Boog 
Watson,  very  closely  approach  this  species ;  they  are  referred  to  by 
him  (Pi-oc.  Zool.  Soc.  1873,  p.  374)  under  the  name  R,  subcarinata. 

R168OA  psEU^ss.     (Plate  XXIV.  fig.  2.) 

Testa  ovata,  sulmmata,  tenuis,  fuscescenti'Comea,nitida,peUucvda: 
anfractus  4,  ronvean,  duo  npieaUs  striis  microscopieis  spiralibus 
striati,  ccpten  fere  1a*ves,  infra  suftirofn  imfescent^,  distincle 
murginati ;  aptrtura  ovata,  postice  angustata,  l^mgit.  totins  .] 
2ytulo  minor ;  penstoma  tniue,  continuui)},  manjine  cohtmelhtri 
rufesc-ente,  anguste  refleA^K 
Longit,  1  ^  millim. ,  diam,  |. 

This  minute  species,  of  which  there  are  four  specimens^  has 
rather  the  look  of  an  embryonic  shell.  It  may  prove  to  be  a 
Jeffreysia,  It  is  very  like  R.perminima,  Watson  (?  not  of  Manzoni), 
Proc.  Zool.  Soc.  1873,  p.  383,  but  seems  rather  shorter  and  has  no 
basal  striae. 

Barleeia  congenita.     (Plate  XXI.  fig.  25.) 

Testa  solida,  obtuse  ovato-canoidaHs,  lams,  saturate  rvfa^  infra 
auturam  albo  marginata  vel  maculaia,  infra  medium  anfraet, 
ultimi  alba  ;  anfr,  6,  conve^usculi,  uUimtts  ad  peripheriam 
obtuse  rotundt  angulatus ;  apertura  rotttndata,  superne  Uviter 
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aewmincAa^   intus   rufeseens;    rolumdhx  ^refleafOy  fuseo  thictay 
9upeme  lahrojuncta  ;  lahruM  vix  ir^assatuniy  paUidum. 
Langit.  2|  miUim,^  diam.fere  1|.         ^  ' 

This  species  is  considerably  like  B.  rubra  oX  the  Britbh  coast.  It 
is,  however,  of  a  stumpier  form,  the  spire  being  less  produced,  and 
the  body-whorl  longer  in  proportion  to  tfilfc  spire. 

Cjccum  jucundum,  de  Folin. 

C.  Jucundvm,  de  Folin,  Fonds  de  la  ^ier,  voU  i.  p.  20,  pi.  2. 
figs.  6,  7. 

Hab.  Guadeloupe. 

Cmcvm  imbricatum,  Carpfnter. 

Ofeeum  imbrkatum^  Carp.  Proc.  Zool.  Soc.  185S,  p.  422. 

Hab.  West  Indies. 

CiCcuM  (Meiockras)  nitidum,  Bean. 

Meiocera9  nitidum  (Bean),  Carp.  P.  Z.  S.  1858,  p.  438. 

Hab.  W.  Indies. 

Cerithium  (Bittium)  gibbbrulum,  yar. 

Ceriihium  pibberulum,  C.  B.  Adams  Proc.  Bost.  Soc.  N.  Hist. 
1845,  vol.  ii.  p.  5  ;  Sowerby,  Thes.  Conch,  vol.  ii.  p.  876,  pi.  184. 
figs.  210,  21 1 ;  id.  Reese's  Conch.  Icon.  pi.  18.  fig.  123. 

Hab.  Jamaica. 

The  specimens  from  St.  Helena  are  much  paler  than  those  from 
the  West  Indies.  The  varix  on  the  back  of  the  body-whorl  is 
whitish  in  all,  and  usually  has  some  short  brown  lines  on  the  trans- 
verse liree  behind  it,  and  a  dark  brown  spot  in  front. 

Triforis  perversa  (Linn6). 

Hab.  Mediterranean,  North  Sea,  English  Channel,  Atlantic  coasts 
of  France  and  Portugal,  North-west  Africa  and  Madeira,  Canary 
Islands  and  the  Azores. 

The  specimens  from  St.  Helena  are  as  variable  in  form  as  those 
from  other  localities,  some  being  very  much  more  slender  than  others. 
The  minute  bead-like  granules  are  pale  in  colour,  and  contrast 
strongly  with  the  rich  brown  dots  between  them.  The  central  row 
of  grannies  on  the  penultimate  and  preceding  volutions  is  almost  as 
large  as  the  others  in  the  majority  of  the  specimens. 

Triforis  melanura  (C.  B.  Adams). 

Cerithium  melanura,  C.  B.  Adams,  Contrib.  Conchol.  p.  117. 

Hab.  Jamaica. 

A  few  specimens  of  a  whitish  colour,  with  the  exception  of  the 
four  apical  whorls  and  the  cauda  of  the  last,  which  are  brown, 
possibly  belong  to  this  species.  For  the  most  part,  however,  they 
have  the  central  spiral  series  of  granules  on  the  penultimate  and  one 
or  two  preceding  whorls  rather  finer  than  the  others.  In  other 
respects  they  accord  with  Adams's  description. 
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Triforis  atlantica.  (Plate  XXI,  fig.  26.) 
Testa  hand  perehngata^  alha^  livido-fxtsco  infeme  zonata  ;  anfrac^ 
tus  13,  anguste  turriti^  s^ipremi  minute  cancellaii,  C(rtert  phni, 
granulonim  seriehus  duohus  vel  trihtg  eincti,  tdtimus  series 
quinque^  infima  minus  tuheradaUt,  omatus ;  Cauda  brevis, 
carina  valida  instructa,  fuscescens;  apertura  obliqua,  ovata, 
supeme  canaliculata  ;  peiistoma  supeme  leviter  incisum,  infeme 
columellce  callo  crasso  junctum, 
Longit,  6  milliyn,^  diam,  2. 

The  outlines  of  this  species  are  a  little  convex.  Only  the  penul- 
timate and  antepenultimate  whorls  have  three  distinct  rows  of 
granules,  and  of  those  the  central  one  is  the  smallest.  The  granules 
of  the  lowermost  series,  or  rather  the  interstices  between  them,  are 
brown  and  the  uppermost  series  is  white. 

Triforis  recta.     (Plate  XXIV.  fig.  3.) 

Test^  ehngata^  gracilis^  fuscescens,  ad  apictin  plerumque  pallida  ; 
anfractus  13,  jyritni  duo  bicarinati^  creteri  liris  trihus,  granosis, 
subaqualibus,  cincti,  ultimus  liris  duabus  simplicihts  infra 
medium  instructus ;  linea  s%Uuralis  canaliculata;  apertura 
parva,  avails  ;  labrum  supeme  leviter  sinuatum  ;  columella  eallo 
ificrassato  induta  :  canalis  brevissimuSy  haud  dausus. 
Longit,  5  millim,,  diam,  1|. 

This  species  is  more  slender  than  any  of  the  others  from 
St.  Helena,  and  remarkable  on  account  of  the  sculpture  of  the  apical 
whorls,  which  is  not  fine  as  in  T.  melanura  and  T,  perversa,  but 
consists  of  two  strong  spiral  keels  on  each  whorl.  The  above- 
mentioned  species  also  have  only  two  series  of  granules  on  the  whorls 
towards  the  apex,  whereas  in  the  present  species  there  are  three. 

Triforis  bathyraphe.     (Plate  XXIV.  fig.  4.) 

Testa  Jiaud  perelongata,  alhida  vel  paVide  fusca ;  anfractus  11, 
convexiusculi,  sutura  profunda  sejuncti,  lit*is  spiralibus  tribus 
subcequalibus,  lirisque  longiludinalibus  circiter  26  granose  can- 
cellati;  an fr.  ultimus  liins  searinctus;  apertura  rotunde  ovata ; 
labrum  tenue,  supeme  ad  suturam  anguste  sinuatum,  inferne 
columellce  junctum  ;  caudabrevis,  leviter  recurva, 
Longit.  6 J  millim,,  diam,  2, 

This  species  is  peculiar  on  account  of  the  deep  suture  and  the 
distinct  cancellation  of  the  surface.  The  whorls,  too,  are  convex,  so 
that  the  central  row  of  granules  are  most  prominent.  It  is  a  much 
stouter  shell  than  T.  recta  and  has  a  different  aperture. 

Cerithiopsis  rugulosa  (C.  B.  Adams). 

Ceriihium  rugulosum,  C.  B.  Adams,  Contributions  to  Conch, 
p.  121  ;  Sowerby,  Thes.  Conch,  pi.  184.  fig.  237  (23/  »  ?). 

Hab,  Jamaica  (Adams)  ;  St.  Vincent's  {Brit,  Mvs.) ;  Algiers 
{Sowerby)1 
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In  the  Cumingian  Collection  there  is  a  single  specimen  of  this 
species  and  one  of  C,  vicinum,  which  were  receiyed  from  Adams 
himself.  On  examination  they  seem  to  me  to  belong  to  one  and  the 
same  species,  the  difference  in  thickness  of  the  spiral  and  transverse 
ridges  being  very  slight.  Some  of  the  St.  Helena  examples  exceed 
the  dimensions  given  by  the  author,  having  a  length  of  6  millimetres, 
and  they  consist  of  ten  normal  and  three  nuclear  whorls.  The 
slightly  elevated  spiral  line  mentioned  by  Adams  is  at  the  top  of  the 
whorls  just  below  the  suture,  and  the  ^^  fourth  *'  spiral  nodulous 
slender  ridge  on  the  body-whorl  should  have  been  termed  the 
fifth. 

Cerithiopsis  neglecta  (C.  B.  Adams). 

Cerithium  neglectum^  C.  B.  Adams,  Panama  Shells,  p.  154. 
Hah.  Panama  {Adams) ;  Algiers  (Sowerby). 
This  is  a  minute  dark  brown  granulated  shell,  consisting  of  about 
twelve  whorls,  of  which  the  three  or  four  apical  are  transparent,  glossy, 
smooth,  and  separated  by  a  brown  sutural  line.  Adams  observes  that 
there  are  two  additional  spiral  ridges  on  the  lower  part  of  the  body- 
whorl,  whereas  I  distinctly  count  three,  both  in  Panama  and  St.  Helena 
Specimens.  With  this  exception,  no  fault  can  be  found  with  his 
iagnosis.  Sowerby 's  figures  (Thesaurus  Conch,  pi.  184.  figs.  235, 
236)  either  represent  another  species,  as  each  whorl  has  but  two 
rows  of  granules,  or  else  have  been  carelessly  drawn. 

HiPPONYX  ANTIQUATUS  (LiuU^). 

Hab.  West  Indies,  Fernando  Noronha,  island  of  Trinidad  in  the 
•South  Atlantic,  and  Ascension  Island  ;  Loanda  {Dunker). 

HiPPONYX  GRAYANUS,  Mcukc. 

Hah,  West  coast  of  Central  America,  Sandwich  Islands,  Fernando 
Noronha. 

I  have  given  the  distribution  of  this  and  the  preceding  species, 
also  references  and  synonymy,  in  my  account  of  the  Mollusca  of 
Fernando  Noronha,  which  will  be  published  in  the  Journal  of  the 
Lmnean  Society. 

Teinostoma  ?  ABNORME.     (Plate  XXIV.  fig.  5.) 

Tetta  minutay  alba,  pellucida,  subglohosa,  imjperforata ;  anfrac- 
tus  3,  rapide  accrescentes,  auiura  canaliculaia  aejuncti ; 
anfract.  uliimns  mag nus,  minute  spiraliter  striatus,  in  regione 
umbiUcali  callo  crasso  instructus  ;  spira  plana,  haud  elevata  ; 
apertura  magna,  ovata,  inferne  effusa ;  columella  arcuata, 
callo  crasso  reflexo  induta. 
Longit,  1  millim.,  diam,  max,  1* 

Although  so  minute,  the  above  measurements  probably  represent 
the  adult  size  of  this  species.  It  does  not  agree  with  the  typical 
forms  of  Teimottoma  in  the  shape  of  the  aperture ;  but  in  texture 
and  colour  it  is  very  similar. 
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Turbo  (Collonia)  rubricinctus,  Mighels,  yar. 

Turbo  rubricineiue,  Mighels,  Proc.  Bost.  Soc.  Nat.  Hbt.  1845, 
vol.  ii.  p.  22. 

Leptothyra  rubrilineaia,  Garrett;  Martens,  Donum  Bismarki- 
anum,  p.  48,  pi.  ii.  fig.  15. 

Turbo  (Collonia)  rubricincius,  Sowerby,  Thes.  Conch,  vol.  v. 
p.  212,  pi.  13.  fig.  157. 

Collonia  rubrilineata.  Pease,  MS.,  Sowerby,  /.  c. 

ColUmia  tnultistriata^  Pea^e,  MS.,  Sowerby,  /.  c. 

Hab,  Sandwich  Islands. 

None  of  the  specimens  from  the  Sandwich  Islands,  which  I  hare 
seen,  appear  to  be  qnite  ns  large  as  those  from  St.  Helena.  The 
former  have  a  rosy  apex  to  the  spire,  whilst  in  the  latter  it  is  pale. 
Dr.  von  Martens  (Don.  Bism.  p.  48)  considers  this  species  the  same 
as  Collonia  verruca,  (lould.  The  difference  in  size  and  colour  at 
once  distinguishes  them.  Some  of  the  St.  Helena  specimens  are 
coloured  like  the  type-forms,  whilst  others  are  reddish  brown,  with 
a  few  pale  interruptions  on  the  spiral  ridges. 

Turbo  (Collonia)  admissus.     (Plate  XXII.  fig.  4.) 

Testa  minuta,  anguste  umhilicata,  conico-globosa,  alba^  radiatim 
rufo-fusco  Uneata  vel  flammulata,  punctis  rt^fis  minutit 
tessellata  ;  anfractus  5,  iupeme  decUves,  dein  angulati,  ad 
angulum  carinati,  liris  tenuihus  paucis  eincti,  ultimus  infra 
medium  subangulatus,  carina  circa  umhilicum  insfruetut ; 
aperiura  subrotundata,  longit,  totius  \  adwquans;  columella 
areuata,  alba,  leviter  rejlexa. 
Longit.  2|  millim.,  diam.  maj.  2. 

The  generic  position  of  this  pretty  minute  species  is  at  present 
somewhat  uncertain,  as  the  opercnlum  is  unknown.  On  account  of 
its  small  size  and  non-nacreous  interior,  I  believe  it  to  belong  to 
Collonia.  One  specimen  is  of  a  pinkish  tint,  and  all  show  a  more 
or  less  distinct  darkish  zone  on  the  lower  surface  of  the  body- whorl. 
The  minute  dots  fall  upon  the  fine  spiral  lirte. 

Ph  ASIAN  ELLA  TES8ELLATA,  C.  B.  AdamS. 

Phasianella  tessellata,  C.  B.  Adams  Contrib.  Conch,  p.  (57. 

Hab,  Jamaica. 

The  coloration  of  this  species  is  variable,  but  the  "  fine,  rather 
distant,  parallel,  spiral  lines  of  brown,  which  descend  more  rapidly 
than  the  whorls,"  appear  to  be  quite  constant.  In  young  fresh 
specimens  more  or  less  spiral  striation  is  discernible. 

LioTiA  ARENULA.    (Plate  XXIY.  fig.  6.) 

Testa  minuta,  depresse  globosa,  anguste  umbUieata,  alba;  an- 
fraotus  3-3^,  supeme  subplani,  in  medio  rotunde  angulati, 
microscopice  spiraliter  slriati,  radiatim  plicati^  tranwernm- 
que  liratiy  ultimus  carinis  vel  liris  spiraltbus  sex,  lirisqne 
obliquis  numerosis  cancel l(Uus ;   sutura  profunda,  canalicu- 
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laia;  apertura  roiundata;  peristoma  leviier  inonMsatum^ 
margdnihus  continuis,  dextro  subpcUulo. 

Longii.  |  millim.,  diam,  maf.  1|. 

The  besaty  of  this  species  can  only  be  seen  under  the  microsoope. 
The  cancellation  of  the  body-whorl  is  strongly  developed^  so  that 
the  pitting;}  between  the  cross-ridges  are  deep  and  stHking.  The 
uppermost  of  the  six  rcTolving  liroB  borders  the  channelled  suture, 
and  the  umbilicus  is  encompassed  by  a  swollen  ridge,  which  is  in' 
addition  to  the  six  lirse  referred  to.  The  microscopic  striae  are  seen 
upon  the  lirte. 

LiOTiA  ADMiRABiLis.     (Plate  XXIV.  6g,  7.) 

Testa  minuta,  profunde  umbilicaiay  depresse  globesa,  alba  ;  an^ 
fractus  3jJ,  sup&me  decHves,  planulati,  in  medio  angulafi, 
infra  angulum  plant,  cancellati,  nltimus  carinis  transversis 
quinque,  lamellis  longitudinalibus  pauh  ohliquis  circiter  16 
instructtis  ;  apertura  circular  is ;  peristoma  incrassatum^  con- 
tinuum, marginihus  callo  fenui  juncfis. 
Ztongit.  1  millim,,  diam,  maj.  l^. 

This  very  minute  species  is  a  strongly  sculptured  shell  like 
X.  asteriscus,  Grould,  and  L.  speciosa^  Angas.  It  is,  however,  much 
smaller  than  either. 

The  uppermost  of  the  keels  on  the  body-whorl  revolves  up  the 
spire  and  forms  the  angle  on  the  upper  volutions ;  the  lowermost 
carina  borders  the  umbilicus,  and  the  next  occupies  the  middle  of 
the  under  surface.  The  longitudinal  lamellae  are  continuous  on  and 
between  the  keels. 

Gena  asperulata,  a.  Adams. 

Gena  asperulata^  A.  Adams,  Proc.  Zool.  Soc.  1850,  p.  38;  Thes. 
Conch,  vol.  ii.  p.  831,  pi.  173.  figs.  28,  29 ;  Sowerby,  Conch.  Icon, 
pi.  ii.  fig.  16. 

Hab.—I  (Adams) ;  Su.  Thomas  (Brit.  Mus.). 

The  colour  of  this  species  is  very  variable.  Some  specimens  are 
pink,  tessellated  with  white ;  others  are  olive-brown  with  white 
spots  ;  some  have  few  spots,  others  many.  None  of  the  St.  Helena 
shells  are  marked  like  the  type,  but  they  agree  with  it  in  form  and 
sculpture,  which  is  peculiar,  and  in  having  the  apex  of  the  spire 
white. 

Emarginula  elongata,  Costa. 

Hab,  Mediterranean. 

A  single  small  specimen,  5  millim.  in  length,  apparently  belongs 
to  this  species.  The  cancellation  of  its  surface  is,  however,  a  little 
finer  than  usual.  E.  maculata,  A.  Adams,  from  Japan,  also  closely 
resembles  this  specimen  in  form  and  sculpture. 

FissuRKLLA  GiBBERULA,  Lamarck  ? 

Several  specimens,  the  largest  of  which  is  hardly  ten  millim. 
long,  appear  to  beloog  to  this  species.      F.  variegata^  Sow.,  and 
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F,  arcuata.  Sow.,  may  also  be  fonns  of  it.  The  distribution  and 
synotiymy  is  given  by  WeinkaufiF  (Conch.  Mittelm.  vol.  ii.  p.  394). 
The  specimens  collected  by  Mr.  Melius  were  named  F.  areuata. 
Sow.,  by  Jeffreys  \  but  in  sculpture  they  more  nearly  resemble  the 
typical  form  of  F.  gibherula.  In  F,  areuata  the  costse  are  very 
closely  approximated  to  one  another.  Young  specimens,  in  which 
the  capuliform  apex  has  not  been  absorbed,  have  the  appearance  of 
the  genus  Puncturella. 

Patella  plum  be  a,  Lamarck. 

Patella  plumbea,  Reeve,  Conch.  Icon.  pi.  iii.  figs.  5  a-i. 

Patella  carulea,  Quoy  &  Graimard,  Voy.  Astrolabe,  Moll.  vol.  iii. 
p.  342,  pi,  70.  figs.  4-6. 

Patella  cyanea,  Lesson,  Voy.  Coquille,  vol.  ii.  p.  417. 

Patella  canescens,  Reeve,  op,  eit.  pi.  34.  figs.  103  a-b. 

Hab.  St,  Helena  (Q.  ^  0.,  LesMon) ;  Senegal  (Lamarck). 

If,  as  I  am  inclined  to  believe,  P.  canescens  be  a  variety  of  this 
species,  it  shows  that  it  is  a  very  variable  form.  A  considerable 
number  of  very  young  shells  were  collected  by  Capt.  Turton,  which 
probably  are  the  early  stages  of  different  varieties  of  this  species. 
They  are  extremely  variable  in  colour,  but  it  is  impossible  to  distin- 
guish them  on  that  account  alone. 

Williamia  gussonii  (Costa). 

Ancylus  gussonii^  Costa,  Cat.  Test,  due  Sicil.  pp.  120  &  125. 

Patella  pellucida,  Philippi,  Moll.  Sicil.  vol.  i.  p.  Ill,  pi.  7.  fig-  7. 

Patella  gussonii,  id.  I.  c.  p.  255,  vol.  ii.  p.  84. 

Patella  radiata.  Pease,  Proc.  Zool.  Soc.  1860,  p.  437. 

Hab.  Some  parts  of  the  Mediterranean,  Madeira,  Canary  Islands, 
Ascension  Island. 

The  specimens  from  St.  Helena  and  Ascension  Island  are  precisely 
similar,  and  agree  exactly  with  the  shells  in  Cuming's  collection 
marked  Patella  radiata.  Pease,  and  which,  I  presume,  are  the  types 
described,  and  supposed  to  have  come  from  the  Sandwich  Isluids. 
Examples  from  the  Canaries  have  the  apex  more  excentric  than  the 
majority  of  St.  Helena  specimens,  and  they  are  less  distinctly 
rayed.  The  radiating  ribs  mentioned  by  Pease  are  very  indistinct. 
In  his  list  of  shells  collected  by  Mr.  Melliss  at  St.  Helena  (Ann. 
Mag.  Nat.  Hist.  1872,  vol.  ix.  p.  264)  Jeffreys  has  quoted  this 
8|>ecie8  under  the  name  of  Tectura  rirginea,  Miiller.  The  latter 
species,  however,  I  believe  is  quite  dbtinct. 

Bulla  striata,  Brugni^re. 

iifb.  Mediterranean,  West  Indies,  Braxil,  West  Africa. 

AN  ith  this  species  I  unite  B.  media  and  B.  adansomii,  Philippi, 
respectitely  from  the  West  Indies  and  West  Africa,  I  do  not  think 
the  slight  differences  pointed  out  by  Philippi  possess  more  than 
▼arietal  value.  I  have  seen  spedmens  from  both  localities  with  the 
superior  as  weU  as  the  interior  8tri». 

»  Anu.  d  Mag.  >'«U  Hat.  1S72,  vk^  ix.  p.  264. 
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Cyuchna  cylindracea  (Pennant). 

Hab.  This  species  occurs  throughout  "  the  whole  north-east 
AtUotic,  from  the  Lofotens  to  the  Mediterranean,  at  the  Canaries 
and  Mogador  "  (  Watson).  It  was  also  obtained  by  the  '  Challenger ' 
mt  Ascension  Island  and  Tristan  da  Cunha,  and  the  British  Museum 
ptMsesses  specimens  collected  at  Whydah  on  the  west  coast  of 
Africa.  Several  of  the  specimens  belong  to  the  variety  **  linearis  " 
(^Jeffrejs,  Brit.  Conch,  vol.  iv.  p.  416). 

Cylichna  atlantica.    (Plate  XXIV.  fig.  10.) 

Testa  ovatO'Cylindracea,  tenuis,  pellucido-alha,  nitens,  rimata, 
ad  verticem  anguste  perforata,  transversim  {prwsertim  supra 
et  infra)  tenuissime  striata ;  apertura  sup  erne  angustissinia, 
antice  leviter  dilatata ;  labrum  tenue,  supra  verticem  anfr. 
ultimi  productwn ;  margo  columellaris  callo  tenui  refiexo 
indutuSy  infeme  obsolete  subtruncatum. 
Longit.  b\  millim.^  diam.  2^. 

This  species  has  more  curved  outlines  than  C.  cylindracea,  has  a 
perforate  apex,  and  an  umbilical  chink.  The  thin  columellar  cal- 
losity extends  up  the  whorl,  and  joins  the  upper  extremity  of  the 
outer  lip. 

Cylichna  bidentata  (d'Orbigny.) 

JSuUa  bidentata,  d'Orbigny,  Sagra's  Hist.  Cuba,  Moll.  vol.  i. 
p,  125,  pi.  4.  figs.  13-16. 

Hab.  West  Indies. 

The  specimens  from  St.  Helena  agree  in  all  respects  with  this 
species,  except  that  the  lower  columellar  tooth,  or/old,  is  less  deve- 
loped. Similar  variation  occasionally  occurs  in  West- Indian 
examples. 

ToRNATiNA  RECTA  (d'Orbiguy). 

Bulla  recta,  d'Orbiguy,  Sagra's  Hist.  Cuba,  vol.  i.  p.  131, 
pi.  4  bis.  figs.  17-20. 

Hab.  West  Indies. 

A  sinele  specimen  is  all  I  have  seen  from  St.  Helena.  It  has  the 
spire  rather  less  elevated  than  d'Orbiguy 's  type. 

Phiune  quadrata,  Searles  Wood. 

Hab.  North  Britain,  Norway,  Greenland,  Massachusetts  Bay, 
Azores. 

A  single  specimen  was  dredged  in  50-80  fathoms.  It  has  the 
transverse  sculpture  rather  finer  than  usual. 

Haminea  HYDATis  (Linu^). 
Hab.  British  Coast,  Mediterranean,  &c. 

None  of  the  specimens  from  St.  Helena  exceed  10  miUim.  m 
length ;  they  therefore  arc  probably  not  full-grown. 
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AcTiEON  SKMI8CULFTUS.     (Plate  XXIV.  fig.  8.) 

Tettta  ovata,  turritK,  parva,  nitida,  nivea,  aiigustwimt  rtmala^ 
imperne  la^vis^  infra  mtditim  suhdistanUr  tranwersim  pHnctato- 
ittriata  ad  hasim  confertius  striata,  sulcis  paucis  lotigituditialibus 
itidistinctie,  crenutis^  distantibtu  sctdpta ;  anfractu*  <puUuw, 
leviter  convexi,  sutura  atigwfte  catialiculata  sejuncH  ;  apex  xnwh 
lutus  ;  apertura  inverse  aurifortnisj  longit,  totins  i  pauUo 
.miperans  ;  columella  anffustt  refie^va,  plica  parva  prope  rimam 
munita. 

Long  it,  4  Millitn,,  diam,  2|. 

The  spiral  trausverse  punctured  striae  do  not  extend  above  the 
middle  of  the  body-whorl.  The  longitudinal  narrow  and  shaUow 
indistinct  sulci  apparently  indicate  lines  of  growth. 

Levcotina  MiNUTA.     (Plate  XXIV.  fig.  9.) 

I'tsta  mintUa,  obloiujay  aJha  ;  anfracius  5,  primus  (nucleus)  rotun- 
datus,  introversuSj  spiraliter  liratus,  ciifteri  cOHvexi,  liris  icnui- 
hus  spiralibus  {in  anfr, penult,  circiter  /)  instructiyin  intet^titius, 
liris  paulo  angustioribus,  lineis  hnyitudinalihus  tenuissimis 
sculpti  ;  apertura  ovata,  superne  acuminata,  infer^ie  cum  colu^ 
mella  arcuata  et  dilatata  leviter  effusa  ;  plica  columellce  ceniralis^ 
distincta. 

Longit.  2^  miUim.y  diam.  ^.      Var.  hrevior  2{  longa,  1  lata. 

The  apex  of  this  interesting  species  is  peculiar,  b^ng  introverted 
as  it  were,  and  partly  enveloped  by  the  succeeding  whorl.  It  is  not 
smooth,  as  is  frequently  the  case  in  other  species,  but  obliquely  spirally 
lirate.  The  raised  lines  in  the  grooves  between  the  ridges  produce  a 
subpunctate  appearance. 

The  genera  Myonia  and  Leucotina  were  described  by  A.  Adams 
in  the  'Annals  and  Magazine  of  Natural  History,'  1860,  vol.  v. 
p.  406.  On  examining  the  diagnoses  a  great  similarity  is  observ- 
able, and,  indeed,  with  the  exception  of  a  slight  difference  in  form, 
there  seems  to  be  very  little,  if  any,  distinction.  I  therefore  would 
propose  that  these  genera  be  united,  in  which  case  Leueotina  may 
be  retained,  Myonia  being  preoccupied.  M.japonka,  A.  Adams,  I 
have  not  seen  ;  but  Actaon  modest  a,  A.  Adams,  Momopiygma  casta 
ssAf.  concinna,  both  of  A.  Adams,  and  Daphnella  casta^  Hinds,  all 
typical  forms  of  Myonia,  have  been  examined,  and  they  do  not  offer 
any  characters  which  will  separate  them  generically  from  Leucotina 
niphonensis,  A.  Adams,  L.  dianee,  A.  Adams  (described  as  an  Actaon), 
&c. 

One  of  the  species  of  this  genus,  L.  casta,  A.  Adams,  has  been 
referred  by  Watson  ('  Challenger'  Beport  of  Gasteropoda,  p. 487) 
to  the  section  Parthenia  of  OdostonUa  ;  but  thb  location  is  not  cor- 
rect, I  think — Parthenia\  comprising  longitudinally-ribbed  shells, 
being  apparently  synonymous  with  Chemnitzia,  d'Orbiguy,  or  TVr- 
boniUa,  Risso,  1826.     Judging  from  the  shell-characters,  I  should 

^  Thitt  name  wan  proposed  by  Low«  in  li^40.  It  had  prenously  (1830)  been 
iuihI  by  Robiueau-lieevoidy  for  a  genus  of  Inaecta. 
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be  inclined  to  place  this  form  in  the  Aeteeonidts,  as  recommeuided  hy 
Adams,  rather  than  in  the  Pyramidellidce, 

Some  confusion  appears  to  exist  with  regard  to  the  genus  Mono- 
pt^gma^  judging  from  the  variety  of  shells  which  have  been  placed 
in  it.  The  original  type  described  by  Lea  under  the  name  of  M. 
alabamensU  is  a  fossil,  and  evidently  allied  to  Ancillaria,  with  which 
it  is  associated  both  by  Tryon  and  Fischer  in  their  recent  Manuals. 
A.  Adams  published  a  monograph  of  this  genus  in  the  'Proceedings 
of  the  Zoological  Society  '  for  1851  (reproduced  in  Sowerby's  *  The- 
saurus Conchvliorum/  vol.  ii.),  including  in  it  a  number  of  species, 
uone  of  which,  in  fact,  have  any  relationship  with  Monoptygma. 
He  subsequently  removed  all  of  these  species  to  other  genera,  with 
the  exception  of  M,  striatum  and  M,  fulvuin,  A  species  very 
closely  allied  to  these  forms  has  since  been  described  by  Lischke 
from  Japan,  under  the  name  of  M.  eximium.  As  far  as  I  can 
ascertain,  no  generic  or  subgeueric  division  has  been  proposed  for 
these  species.  If  as  much  latitude  in  variation  of  form  be  allowed 
iu  the  genus  Leucotina  as  in  some  other  genera  (e.  g.,  MureXy 
Triton,  Mitra,  &c.),  there  is  no  occasion  to  establitth  a  new  division 
for  these  three  and  allied  species,  for,  with  the  exception  of  being 
more  elongate  than  typical  species  of  the  genus,  they  do  not  offer 
any  material  differences  in  regard  to  the  aperture,  sculpture,  or  the 
apical  whorls. 

Umbrella  mediterranea,  Lamarck? 

This  well-known  ]V[editerraueau  shell  also  occurs  at  Madeira  and 
the  Cape  de  Verde  Islands,  but  it  has  not  previously  been  recorded 
from  so  southern  a  locality  as  St.  Helena.  Krauss'  quotes  U,  indica 
as  a  Cape  species,  so  that  I  am  uncertain  whether  the  two  young 
shells  from  St.  Helena  should  not  be  referred  to  that  species,  if  iu 
reality  it  is  distinct  from  the  Mediterraueau  form.  It  is  stated  by 
£ydoux  aud  Souleyet,  iu  the  'Zoology  of  the  Bonite,'  tliat  the 
animals  do  uot  differ,  aud,  as  far  as  I  have  studied  the  shells,  the 
two  typical  forms  appear  to  pass  one  into  the  other. 

Tylodina  ciTRiNA,  Joauuis. 

Tylodina  citrinUy  Joannb,  Mag.  de  Zool.  1834,  pi.  36;  Grube, 
Ausflug  Tnest-ond  Quarnero,  pp.  58  &  120. 

Hab,  Mediterranean  (Joannis^  Orube,  Monterosato,  ^c.)  ;  Canary 
Islands  (McAndrew,  teste  Weinkauff). 

Only  some  small  specimens,  about  7  miUim.  in  length,  were  ob- 
tained. They  agree  in  every  particular  ^with  the  apical  portion  of 
large  Mediterranean  examples  with  which  I  have  compared  them. 
The  minute  nucleus  consbts  of  about  two  spirally-^coiled  whorls,  is 
glossy,  vitreous,  and  laterally  inclined. 

'  Sudair.MoU.p.il:i. 
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Pedipes  afer  (Gmelin). 

Hab.  Portugal,  Azores,  Madeira,  Salvages,  and  some  parts  of  the 
shore  of  West  Africa.  .  j  j  r 

This  well-known  species  has  not  been  previously  recorded  trom 
St.  Helena.  None  of  the  specimens  obtained  by  Capt.  Turton  were 
living,  but  were  found  in  the  hard  kind  of  conglomerate  of  shells 
and  sand  mentioned  in  the  introductory  observations. 

Gadinia  costata  (Krauss). 

Mouretia  coatata,  Krauss,  Sudafr.  Moll.  p.  57,  pi.  4.  fig.  I. 

Gadinia  costata,  Dall,  Amer.  Journ.  Conch,  vol.  vi.  p.  11. 

Hab.  Cape  of  Good  Hope.  r  ^    o     *u 

The  St.  Helena  specimens  have  more  colour  than  most  of  the  bouth 
African  shells  I  have  seen.     In  other  respects  they  are  similar. 

The  following  HETEROPODA  were  obtained  by  dredging  :— 

OXYGYRUS  KERAX7DRENII,  LeSUCUT. 

Atlanta  peronii,  Lesueur. 
Atlanta  inclinata,  Eydoux  &  Souleyet. 
The  synonymy  and  distribution  of  these  species  are  given  in  my 
Report  on  the  *  Challenger '  Heteropoda. 

IV.  SCAPHOPODA. 

Cadulus  jeffreysii,  Monterosato. 

The  synonvmy  and  distribution  of  this  species  are  given  by 
Jeflfreys  (Proc.  Zool.  Soc.  1882,  p.  6G5).  I  have  carefully  compared 
the  series  of  specimens  from  St.  Helena  with  others  obtained  by  the 
•  Porcupine '  Expedition  in  the  Atlantic,  and  can  find  no  difference, 
except  in  size.     Those  from  St.  Helena  are  a  trifle  smaller. 

V.  PELECYPODA. 

Venus  (Ventricola)  effossa,  Bivona. 

Fmus  efoesa,  Bivona,  Pfeiffer,  Conch.-Cab.  p.  197,  pL  32. 
figs.  1-4. 

Hab.  Sicily,  Naples,  Corsica,  Algeria,  Canary  Islands,  Azores. 

The  largest  of  the  specimens  from  St.  Helena  is  twenty-five 
millimetres  long  and  high,  and  twenty-three  in  diameter.  None  of 
them  have  the  lunule  quite  as  deep  as  the  Mediterranean  shells 
figured  by  Pfeiffer  and  Phihppi  (Moll.  Sicil.  voL  L  pi.  iii.  fig.  20). 
F.  toreunut,  Gould,  is  very  closely  related  to  this  species,  but  may 
be  distinguished  by  its  finer  concentric  ribs,  which  are  more  or  less 
granular.  F.  efossa  is  radiately  striated,  especially  at  the  anterior 
and  posterior  ends.  The  colour  of  the  specimens  at  hand  is  similar 
to  the  above-cited  figure  in  the  '  Conchy'lien-Cabmet.'* 
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Venus  (Chione)  PYOHiSA,  Lamarck. 

F'enus pypmaa^ltumtLrck,  An,  8. Vert.  ed.  2,  vol.yi.  p.  337;  Hanley, 
Cat.  Recent  Shells,  p.  110,  pi.  16.  fig.  13;  Sowerbj,  Thes.  Com 
▼ol.  ii.  p.  707,  pL  156.  figs.  69-72;  Reeve,  Con.  Icon.  pi.  26. 
fig.  138  a-«. 

Bab.  West  Indies. 

Of  this  well-defined  species  I  have  seen  only  a  single  specimen 
from  St.  Helena.  It  is  not  rayed  with  pink,  as  is  frequently  the 
case,  but  merely  presents  a  few  brown  spots,  disposed  in  rays  upon 
a  whitish  ground,  and  a  few  cross-lines  on  the  excavated  hinder 
dorsal  area. 

Cythsrea  (Caryatis)  rudis  (Poll). 

Cytherea  rudis,  PfeifiPer,  Conch.-Cab.  p.  34,  pi.  11.  figs.  9,  10. 

Hab.  Mediterranean,  Adriatic  and  Black  Seas,  Canary  Islands. 

The  shells  from  St.  Helena  are  rather  strongly  concentrically 
sculptured.  The  largest  is  22  millim.  in  length,  and  none  hare  a 
coloured  lunule. 

Tbluma  antonii,  Philippi. 

ffab.  Guadaloupe,  West  Indies. 

As  far  as  I  can  ascertain  the  above  is  the  only  locality  quoted  for 
this  species.  In  the  British  Museum  "  East  Africa  *'  and  **  Am- 
boyna  ^  are  attached  to  some  specimens  which  undoubtedly  belong 
to  this  species ;  but  I  regard  both  with  suspicion.  The  three  valves 
from  St.  Helena  are  long  and  narrow,  being  55  millim.  in  length  and 
23  in  height.  They  agree  in  form  with  T,  cumingii,  as  figured  in 
Reeve's  '  Conchologia  Iconics,'  fig.  1 79  a,  and,  indeed,  I  question  if 
the  limits  of  that  and  the  present  species  can  be  cleariy  defined. 

The  form  is  subject  to  considerable  yariation,  even  among  speci- 
mens  which  have  identical  sculpture,  some  being  much  narrower 
than  others.  The  radiating  strise  also  differ  much  in  development, 
and  although  their  presence  in  T.  cumingii  is  not  mentioned  by 
Hanley,  they  have  been  detected  by  Romer ;  and  in  all  the  speci- 
mens which  I  have  examined  their  presence,  especially  in  the  right 
valve,  is  undeniable.  T.  cumingii  has  been  recorded  from  the  west 
coast  of  Central  America  by  Hanley,  C.  B.  Adams,  and  others,  so  it 
may  be  presumed  that  that  is  its  true  locality,  and  not  the  Red  Sea, 
quoted  by  Sowerby  in  the  '  Conchologia  Iconica.' 

Semele  cordiformis  (Chemnitz). 

TeUina  cordiformis,  Chemn.  Conch  .-Cab.  vol.  xi.  figs.  1941-2. 

Amphidesma  cordiformis.  Reeve,  Conch.  Icon.  pi.  5.  fig.  30. 

Hab.  West  Indies,  Georgia,  Florida,  Brazil,  West  Africa,  West 
Colombia. 

With  this  species  I  unite  Amphidesma  orbiculata  and  A.  radiaia, 
both  of  Say,  A.  subtruncata,  Sowerby,  A.  reticulata,  Sowerby,  A, 
deeussata.  Wood,  A.  luteola,  A.  Adams,  A.  leniicularis,  Sowerby, 
ind^.  modesta,  A.  Adams.     I  believe  these  so-called  species  merely 
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represent  Tarieties  and  differeut  stages  of  the  same  shell.  The  loca- 
lity **  Indian  Ocean  "  given  by  Reeve  to  Am.  cordiformis,  which  he 
assigns  to  Sowerby,  is  evidently  incorrect.  Say's  species  were  from 
Georgia  and  E.  Florida,  A.  reticulata,'^  subtruncata,  and  decusMata 
from  the  West  Indies,  A.  lenticularU  from  West  Colombia,  and  A, 
modeata  from  West  Africa. 

The  shells  from  St.  Helena  are  only  young  specimens,  18  millim. 
in  length,  and  agree  with  A,  modesta  as  figurea  by  Reeve  (Conch. 
Icon.  fig.  35  b). 

ErVILIA  8UBCANCELLATA,  Smith. 

Ervilia  aubcaneeltata.  Smith,  '  Challenger '  Lamellibr.  p.  80, 
pi.  vi.  figs.  2-2  6. 

Hab.  West  Indies ;  Fernando  Noronha ;  Brazil ;  25-675  fiUhoms. 

The  concentric  sculpture  is  much  coarser  in  some  specimens  than 
in  others,  and  the  radiating  striae,  as  formerly  pointed  out,  also  vary. 
Young  specimens,  which  are  pellucid,  exhibit  on  each  side  towards 
the  end  of  the  dorsal  margin  a  small  brown  spot,  also  occasionally 
observable  in  more  adult  shells. 

CoRBULA  swiFTiANA,  C.  B.  Adams. 

Corbula  smfiiana,  C.  B.  Adams,  Contrib.  Conch,  p.  236. 

Hab,  Jamaica,  St.  Thomas,  Hayti. 

Cardium  (Fragum)  speciosum,  Adams  &  Reeve. 

Cardium  speeiosumy  Adams  &  Reeve,  Yoy.  'Samarang,'  p.  77, 
pi.  xxii.  fig.  9. 

Bab.  China  Sea  (Ad.  ^  Rve.). 

After  a  very  careful  comparison  of  the  St.  Helena  specimens  with 
the  type  of  this  species  preserved  in  the  British  Museum,  I  have  no 
hesitation  in  pronouncing  them  one  and  the  same  form.  In  shape 
and  sculpture  they  are  identical,  but  differ  in  having  about  three 
more  ribs.  The  locality  assigned  to  this  species  is  possibly,  or 
probably,  erroneous,  and  I  think  it  likely  it  may  have  been  obtained 
at  St.  Helena  on  the  voyage  home,  for,  as  stated  by  Mr.  Adams  in 
the  preface  to  the  'Voyage,'  p.  vi,  the  *  Samarang*  touched  at  St. 
Helena.  Whether  this  species  should  or  should  not  be  regarded 
merely  as  a  variety  of  the  West-Indian  C.  medium,  Linne,  I  cannot 
now  determine,  not  having  a  sufficient  series  of  either  for  studying 
their  variation  or  constancy.  (7.  medium,  however,  has  a  less  oblique 
form,  and  seems  to  be  a  broader  shell,  or,  in  other  words,  has  a 
longer  ventral  margin,  which  is  not  so  obliquely  upsloping  in  front. 
The  ribs,  too,  are  usually  flatter,  and  sculptured  with  much  coarser 
curved  striae. 

Cardium  (Papyridea)  bullatum,  Chemnitz. 

Bab.  West  Indies,  Brazil,  and  west  coast  of  Central  America. 
St.  Vincent,  Cape  Verde  Islands  (DunAer). 
The  synonymy  of  this  species  I  have  given  m  the  Report  of  the 
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'Challenger'    Lamellibrancbiata,   p.  161.      It  has  not  previously 
been  met  with  so  far  south  in  the  eastern  parts  of  the  Atlantic. 

RocKLLARiA  DUBiA  (Peuiiant). 

Hab.  Mediterranean,  Red  Sea,  North  Sea,  Madeira,  Canary 
Islands,  Cape  Verde  Islands. 

St.  Helena  is,  I  believe,  the  most  southern  locality  known  for  this 
species. 

Chama,  sp. 

Several  specimens  of  a  species  of  this  genus  were  collected  by 
Capt.  Turton.  The  young  examples  exhibit  short  spines  on  both 
valves,  but  the  adult  shells  are  too  worn  to  be  determined.  The 
interior  is  white,  more  or  less  stained  with  brown,  especially  towards 
the  margins.     Length  of  largest  specimen  75  millim. 

C  ffryphoides,  Linn.,  appears  in  Jeffreys*s  and  Melliss's  lists  of 
St.  Helena  shells.  I  have  not  seen  the  specimens  which  they  exa- 
mined, but  doubtless  they  belonged  to  the  same  species  as  those 
collected  by  Capt.  Turton.  It  is  probable  that  they  are  correctly 
identified,  but  m  such  a  difficult  group  as  Chama  one  hesitates  to 
pronounce  a  positive  opinion  without  a  special  study. 

Basterotia  oblonga.  (Plate  XXII.  figs.  5,  5  a,) 
Testa  oblongo-gubquadrata^  valde  inceguUateralis,  albida,  concen- 
trice  striata  ;  valvcB  asquales,  ah  umbone  ad  ewtremitatem  posti- 
cam  obtuse  angulafcB  ;  margo  dorsi  posticus  fere  rectus^  ventndis 
subrectUinearis^  vel  in  medio  leviter  incurvatas ;  latus  anticuni 
hreve^  obliquum,  infeme  rotundatum,  posticum  oblique  cwvatumf 
ad  ea^tremitatem  acute  rotundatum  ;  umhones  parvi,  acutiy  ante- 
mediani^  circiter  in^  langitudinis  siti ;  dens  cardinalis  in  utraque 
valva  prominenSf  acutus  ;  pagina  interna  nitida  ;  cicatrices  bene 
impressce. 
Longit,  8 J  mUlim,,  alt,  5,  diam.  4|. 

This  is  a  more  oblong  species  than  B.  carinata  or  B,  gouldii  and 
some  others. 

Thu  group  of  shells  was  first  recognized  by  Gray  in  1842 
(Synopsis  Contents  Brit.  Mus.  p.  78)  and  named  Hariea.  His  de- 
scription nms  thus : — "  The  Hariea  are  oblong,  subquadrate,  thin 
shells,  with  a  sharp  keel  from  the  umbo,  and  conical  hinge-teeth." 

This  diagnosis  applies  perfectly  to  the  type  marked  by  Gray  him- 
self as  Hariea^  and  this  was  described  the  year  following  (1843)  by 
Hinds  as  Corbula  quadrata.  This  species  also  forms  the  type  of 
B^luz's  genus  ^tccAam  (1850),  and  Homes  in  1859  described  a 
fossil  species  belonging  to  the  same  group  under  the  generic  name 
Basterotia.  Considering  the  imperfection  of  Gray's  description, 
and  the  fact  of  his  not  citing  any  species,  I  think  it  would  be  ad- 
visable to  ignore  his  genus  Hariea^  although,  personally,  I  am  sure 
what  group  he  intended  to  include  under  that  name. 

A  genua  Eueharis  having  been  published  by  Latreille  in  1804, 
this  name  cannot  be  employed  for  the  present  group  of  shells.     We 
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are  therefore  compelled  to  designate  it  Basterotia,  the  name  giiTen 
by  Homes,  who  appears  to  have  been  ignorant  of  the  fact  that,  not 
only  Gray,  but  R6cluz  also,  had  previously  recognized  the  existence 
of  this  generic  group. 

Lasjsa  adansoniana  (R^luz). 

Poronia  adansoniana,  R6cluz,   Rev.  Zool.    1843,  p.   174;  id.  in 
Chenu's  Illus.  Conchyl.  pi.  i.  figs.  1  a-g, 
Hab.  Senegal. 

LuciNA  iNCONSPicuA.    (Plate  XXII.  fig.  6.) 

Testa  minima,  altior  quam  longa,  mediocriter  convexa,  inaqut- 
lateralis,  solidiusculay  albida,  concentrice  reffulariier  temdter 
striata,  striisque  radiantihus  vix  eonspicuis  sculpta  ;  wnbwes 
acutit  antrorsvm  eurvati;  lunula  profunda,  parva;  margo 
dorsi  posticus  leviter  excurvatus ;  pagima  interna  nitida, 
admarginem  minute  dentieulata;  denies  cardinales  et  laterales 
validi, 
Longit,  3  millim.,  alt.  3|,  diam.  2. 

This  species,  although  so  small,  is  conspicuously  solid.  The  am- 
bones  are  well  curved  forward,  producing  a  beaked  appearance  to  the 
apex.  The  radiating  striae  are  excessively  fine  and  only  visible  in 
certain  lights,  and  seem  to  be  fines  below  the  surface. 

LvciNA  (Codakia)  compacta.    (Plate  XXII.  fig.  7.) 

7}esta  tfquilaiermlis,  wsediocriter  globosa,  alba  vel  tBlute  eitrina, 
eaneentriee  et  radiatim  tenuissime  et  con/ertim  Urata,  minute 
ctmctllata  ;  umbones  leviter  prominent  es  ;  lunula  angusta,  parva, 
mediocriter  profunda ;  latus  posticum  obtusum,  anticum  rotun- 
datum  s  margo  inferior  intus  striatus^  subcrenmlatus ;  ligauten- 
turn  tntemtuum 
XoMyiV,  10  unlUm^  alt.  9|,  diam,  6. 

The  dentition  and  the  muscular  impressions  of  this  species  are 
normal.  The  sculpture  is  so  fine  that  it  is  almost  invisible  to  the 
naked  eve.  Specimens  were  collected  both  by  Capt.  Turton  and 
Mr«  Melliss.     It  appears  to  be  a  common  species. 

VERncoitoiA  OENATA  (d^Orbignv). 

The  three  odd  valves  from  St«  Hdena  agree  precisdy  with  those 
described  in  mr  Report  on  the  Lamellibranchiata  of  the  *  Challoiger  * 
£x|>e\iiuoQ,  p.  1 66.  The  synonymy  and  distribution  of  this  species 
ar^  tbefe  gt^eiu     Sc  Helena  is  the  most  southern  known  locality. 

MmLrs  EXi"STCSs  linn. 

M%ttlmt  «uiuntt.  Reeve,  CoQch.  Icon.  fig.  10;  Cksan,  Conch.- 
i^b>Vi.  .J,  p*.  16.  fi«».  7,  S. 

i:,'K  We$i  huiies.  Braiil.  U.  States  as  hr  north  as  Charieston. 

.\  tvw  sMuall  tx^d  vahrss  received  in  1865  from  ibe  Museum  of 
K4>HAMiic  Uev-k^»  a^tpamttir  beioog  to  this  species. 
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LiTHODOMUS  BI-EXCAVATU8,  RcCVC  ? 

Z.  ^"excavatus,  Reeve,  Conch.  Icon.  pi.  4.  flgs.  22  a,  6. 

Had.  St.  Thomas,  West  Indies. 

The  shells  ohtained  at  St.  Helena  by  Mr.  Melliss  and  named  L. 
UihophaguSy  Linn.,  bj  JefiPreys,  do  not  belong  to  that  species.  They 
may  be  considered  a  variety  of  L.  hi-excavtUuSt  in  which  the  two 
depressions  are  not  quite  so  distinct  as  in  the  type.  The  chalky 
incrustation  which  invests  them  has  a  more  openly  reticulated  or 
spongy  appearance  at  the  posterior  end. 

Arca  SANCTA-HELENiS.    (Plate  XXII.  figs.  8-8  h,) 

TcBta  obUmga^  crassa,  albida^  rufostrigata  et  variegata,  in/erne 
haud  hiana  ;  valvtB  9oHd<Sy  aniice  oblique  curvata,  postice  paulo 
fathres,  curvatim  truncatte,  radiatim  costatee,  lineisgue  tenui- 
bu»  eomcentrieis  et  iransversu  deeuaaatcB ;  costee  incequaleisy 
subnoihsa,  anteriores  et  posteriores  crassce,  mediana  tenuiore»; 
pagina  interna  alba,  ad  marginem  saturate  purpureo-fueca  postice 
fortiter  dentata  /  umbones  remoti,  ineurvati,  prominentea  ;  liga^ 
menti  area  lata,  concava  ;  ligamentum  subrhomboidale,  /useum, 
mleis  paucit  sculptum. 
Longit.  66  miUim.,  diam,  A7,  alt,  36. 

This  is  a  strong,  heavy  species,  belonging  to  the  same  group  as 
A.  fiO€e,  A»  navicularis,  and  the  like. 

It  is  more  solid  than  either  of  the  above-named  species,  has  the 
posterior  end  unsinoated,  and  the  margins  of  the  valves  are  peculiarly 
denute  posteriorly,  and,  when  closed,  interlock  like  the  valves  of 
Ostrea  erista^galli  and  some  others.  A  few  of  the  ribs  near  the 
posterior  angle  of  the  valves  are  very  large  and  strong,  and  separated 
by  very  deep  grooves. 

The  form  is  rather  like  that  of  A,  subquadrangula  of  Dunker,  but 
the  posterior  end  is  not  so  truncate  and  the  costae  are  different. 

Arca  (Agar)  dominoensib,  Lamarck. 

Hab.  West  Indies,  Cape  Verde  Islands,  S.  Africa,  Red  Sea,  Indian 
Ocean,  South  Pacific  Ocean,  Japan,  Australia^  &c.  {Lisehke). 

Pinna  rugosa,  Sowerby. 

Pinna  rugosa,  Sowerby,  Reeve,  Conch.  Icon.  pi.  26.  fig.  50. 

Hab»  Isle  of  Rey,  Bay  of  Panama  (Cuming), 

Capt.  Turton  remarks  as  follows  respecting  the  single  broken  valve 
obtained : — '^  It  measured  when  perfect  19  inches,  but  I  cannot  be 
iore  of  this  identical  shell  being  an  island  one,  as  I  bought  it ;  but 
I  have  seen  another  just  like  it,  16  inches  long,  which  was  fished 
up  alive  and  bought  by  another  officer  before  I  heard  of  it,  so  this 
is  probably  an  island  one  too." 

Is  there  some  mistake  here^  or  does  this  species  really  occur  at 
Piuiamaf 
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Pinna  pernula,  Chemnitz. 

Pinna  pemula,  Chemn.,  Reeve,  Conch.  Icon.  pi.  12.  figs.  22  a,  h. 

Hab.  St.  Croix,  West  Indies  (Ohemnite)  ;  Madeira  (Brit.  Muf.). 

AvicuLA  HiRUNDO  (Linn.). 

Hab.  On  the  sea-beach,  St.  Helena  {Melliss), 

Pecten  corallinoides,  d'Orhigny. 

Peeten  eorallinoides,  d'Orb.  in  Webb  &  Berthelot's  Hist.  Nat. 
Canaries,  Mollusques,  p.  102,  pi.  7b.  figs.  20-22  ;  Sowerbj,  Thes. 
Conch,  vol.  ii.  p.  65,  pi.  12.  figs.  3,  4. 

Hab.  Canary  Islands,  Cape  Verde  Islands. 

This  striking  species  has  not  previously  been  recorded  from  so 
southern  a  locality. 

Pecten  atlanticus.     (Plate  XXII.  figs.  9-9  b.) 

TeHa  obliqua,  inaguilateraiis,  aquivalviSj  mediocriter  convexa^ 
albida  veljlavescens, supra  castas  rufo  vei  rosea  tincta  et  maeulaia, 
costis  raiundatis  circiier  IG^sulcos  immaculafosmodice pro/undos 
€eguantibus,  instructa^  inter  et  supra  castas  liris  tenuibus,  minute 
sqMomosiSj  omata ;  auricula  parva^  incequales^  posiiea  valwe 
dextne  obliaue  declitfis,  iiris  tenuibus  radiantibus  5-7  instrueta^ 
antica  pauta  major,  radiatim  iirata,  minute  squamosa,  in/erne 
vis  sinuata;  auricula  valra  sinistra  liris  tenuibus,  paucis, 
sguamatis,  omata;  pagina  interna  flava-albida,  plus  minus 
rubicunda. 
Longii,  29  milUm.,  diam.  15,  alt.  29. 

This  species  is  remarkable  on  account  of  its  oblique  form,  which 
is  produced  by  the  posterior  slope  being  longer  than  the  anterior. 
The  angle  at  the  *pex,  formed  by  the  dorsal  slopes,  is  about  equal 
to  a  right  angle.  The  surface  is  rough  to  the  touch  through  the 
beautiful  wary  lines  of  growth  which  everywhere  adorn  the  surface, 
and,  upon  the  ridges,  become  minute  scales. 

Pkctkn  (Janira)  turtoni.     (Plate  XXJI.  figs.  10,  10  a.) 

Testa  rotumdata;  poiva  plana  leriter  eoneova,  rufncens  vel 
rosacea^  maculis  albis^  Uneisque  grmcUibus,  zigsagformihus, 
pmrpmrtis^  omata,  costis  radiantibus^  temmbus,  aurantio-rujis, 
eirriter  17-19,  instruct  a,  lineis  increwsenti  confertis^  eUvatis, 
pulcAerrime  lamellmta;  vulva  canvexm^  mediocriter  pro/unda 
tW  pmrpmrrm^  apic^m  versus  pmllida  vel  albida,  inter  castas 
purfiureo  tincta,  costis  pmula  latioribus  et  planioribus  quam  in 
tNi/m  smperiore ;  auricula  parva,  plus  miims  purpurea  tincta ; 
ptfpima  interna  ra/nr  pro/knda  albi,  fusco-pmrpureo  marginsta, 
r,  plana  in  medio  aurmntio  vel  rosem,  et  md  mmrginem  purpureo 
tincta^ 

I**yi>.  H  latit.  5^-34  wj.'/m. 

The  ine  rilw;,  tKe  o^mparatiTehr  small  anrides,  and  the  bcfutiful 
raMsl  kuneUifbrw  hues   of  growtli  are  the  chief  dLstJngaishing 
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featares  of  this  species.  It  probably  attains  larger  dimensions  than 
those  ^ven  above.  The  angle  formed  by  the  divergent  dorsal 
slopes  IS  about  116  degrees. 

LiMEA  8AR8II,  LoV^R. 

ZAmea  sarm,  Lov^q,  Index  Moll.  Scandin.  p.  32. 

Lima  tarsii^  Jeffreys,  Brit.  Conch,  vol.  ii.  p.  78,  vol.  v.  p.  1 69, 
pi.  25.  fig.  1. 

Liwta  (Limatula)  aarsii,  Jeffreys,  Proc.  Zool.  Soc.  1879,  p.  562» 

Limatula  erassa  (ForbesX  Sars,  Moll.  Reg.  Arct.  Norv.  p.  26. 

Hab,  North  Sea ;  Mediterranean ;  Atlantic  from  west  of  Ireland 
to  Portugal. 

A  number  of  odd  valves  were  dredged  in  deep  water  by  Capt. 
Tnrton.  The  occurrence  of  this  species  so  far  south  has  not  been 
previously  noted. 

OSTREA,  sp. 

A  species  of  oyster  occurs  in  very  shallow  pools  on  the  east  coast 
of  St.  Helena,  which,  possibly,  has  not  been  previously  described. 
The  same  form  is  met  with  at  Cape  Verde  Islands.  It  is  thick, 
solid,  irregularly  rounded,  with  the  surface  ridged  and  the  margin 
dentate  and  interlocking  like  O.  folium  and  other  species.  The 
interior  is  dirty  whitish,  stained  more  or  less  with  olive-brown  or 
yellowish  olive,  and  the  outer  margin  is  finely  wrinkle-striated. 

OSTRBA  CRISTA-GALLI,  LiuU. 

Eab.  St.  Helena,  50-60  fathoms  {Mellwi). 

I  have  not  seen  the  specimens  collected  by  Mr.  Melliss  and 
identified  by  lefittj%  as  belonging  to  this  species,  which  is  usually 
regarded  as  an  Indian-Ocean  form.  I  think  it  probable  that  they 
belong  to  the  same  species  as  those  collected  by  Capt.  Turton. 
which  I  have  not  ventured  to  identify.  Having  strongly  dentate 
margins  to  the  valves,  they  may  have  been  mistaken  by  Jeffreys  for 
the  Linnean  species. 

APPENDIX. 

The  following  species  were  all  taken  at  St.  Helena  upon  floating 
seaweed,  but,  as  I  have  already  shown  \  are  to  be  regarded  as  South- 
African  forms. 

I.  GASTROPODA. 
Pleurotoma  (Mangilia)  atxantica.    (Plate  XXIV.  fig.  11.) 
Tula  dongcUajpaUicU  fusca^  linea  alba  cincia  ;  anfr actus  5,  primtts 
maximuSy  globoiu^,  nitidus^  albidus,  axieri  convexixisculi^  plicis 
hngitudinalibus  10-12  instructij  Uris  striisque  spiralihua  ornati  ; 
anfr,  ultimus  elongatus,  infra  medium  parum  contractus  ;  aper^ 
tura  angusta^  longit.  totius  -^  adcequans  ;  columella  alba  ;  lab-' 
rum  vuc  incrassatum^  supeme  minime  sinuatum. 
LongiU  6  milUm,^  diam,  max.  2|. 

Tbb  species  is  remarkable  for  the  large  size  of  the  apex.    The 
»  Pp.  247,  24a 
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general  colour  of  the  shell  appears  to  he  brown  or  reddish,  but  on 
close  examination  it  will  be  seen  that  the  spiral  striae  are  whitish, 
and  the  interstices  or  liree  only  are  coloured. 

Pleurotoma  (Manoilia)  casta,  Reeve. 

The  single  shell  collected  by  Capt.  Tnrton  agrees  in  many  re- 
spects with  the  type  of  this  species,  which,  unfortunately,  is  in  rather 
bad  condition,  and  only  exhibits  faint  indications  of  spiral  stris. 
The  specimen  from  the  **  Sea-horn  "  is  beautifully  striated,  is  rather 
shorter,  and  has  one  costa  less  than  the  type.  Nevertheless,  I  have 
a  strong  belief  that  it  belongs  to  the  same  species.  The  locality  of 
P.  casta  was  unknown  to  Reeve. 

MuREX  (Ocinebra)  puRPUROiDES,.Dunker. 
Hab.  Cape  of  Good  Hope. 

COLUMBELLA  (AnACBIS)  KRAT788II,  SoWCrby. 

Coiumbella  krausitiiy  Sowerby  (1844),  Thesaurus,  Conch,  vol.  ii. 
p.  144,  pi.  xl.  figs.  180,  181  ;  Reeve,  Conch.  Icon.  fig.  213. 

Buceinum  cereale  (Menke,  MS.),  Krauss  (1848),  Sudafr.  Moll, 
p.  122,  pi.  vi.  fig.  17;  Reeve,  Conch.  Icon.  {Coiumbelia),  pi.  xxi. 
fig.  118. 

Columbella  (Anaehis)/ulminfa,  Grould,  Proc.  Bost.  Soc.  Nat.  Hist 
vol.  vii.  p.  334;  Otia,  p.  131. 

Thb  seems  to  be  rather  a  common  shell  on  the  South-Africao 
coast.  C,  fulminea  was  described  from  Simon's  Bay,  Krauss 
cites  the  Cape  Coast  for  it,  and  in  the  Museum  there  is  a  series 
labelled  Natal.  Two  specimens  only,  of  a  rather  dark  tint,  were  ob- 
tained at  St.  Helena. 

Columbella  (Mitrella)  proscripta.    (Plate  XXIY.  fig.  12.) 

Testa  minuta,  angwta,  tenuisy  nitida,  paUide  fuscescens,  infra  su- 
turam  linea  saturatiore  cincta,  versus  apicem  dilute  rosacea; 
anfradus  5,  primi  duo  magni^  lasves^  eonvexi,  cceteri  convexius' 
culi,  striis  pauas  spirdlibus  pallidis  (in  anfr.  ultimo  eirdier 
12)  sculpti;  apertura  angusta^  lonyit,  totius  }  vix  cequans  ;  la- 
brum  leviter  incrassatum,  supeme  stdmnitatumy  ad  marginem 
fusco  tinctum  ;  columella  rectiuscuUt^  eallo  tenui  induta. 

Longit.  4  millim,,  diam,  1^. 

A  small  shining  pinkish-brown  shell,  exhibiting  a  few  spiral  pale 
strise.  The  penultimate  and  antepenultimate  volutions  show  indi- 
cations of  longitudinal  plication. 

Purpura  squamosa,  Lamarck. 

Bab.  Cape  of  Good  Hope  and  Natal  coast  (Krauss  and  others) ; 
St.  Vincent,  Cape  Verde  Islands  (DunJcer). 

Only  one  young  s|  ecimen  of  this  common  South-African  species 
was  sent  by  Capt.Turton.  The  locality  given  by  Reeve  (Con.  Icon, 
sp.  48),  **  Tigre  Bay,  Abyssinia,"  requires  confirmation.  It  may  be 
correct,  but  the  number  of  species  common  to  South  Africa  aqd  the 
Red  Sea  is  not  large. 
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Maroinella  (Yolvaria)  ZONATA9  Kiener. 

The  single  specimen  from  St  Helena  is  small,  about  the  same  size 
as  the  form  described  by  Krauss  (Siidafr.  Moll.  p.  126)  under  the 
name  Jf.  dunkeri,  but  the  labrum  at  the  upper  extremity  is  united 
with  the  shell  at  the  suture  and  not  below  it.  The  position  of  this 
point  of  juncture,  judging  from  the  series  of  specimens  in  the 
Museum,  is  variable,  and  consequently  when  it  is  high  up  at  the 
suture  the  upper  margin  of  the  brownish-yellow  band  will  fall  further 
below  than  when  the  end  of  the  labrum  is  attached  further  down  or 
below  the  suture.  I  am  therefore  of  opinion  that  M,  dunkeri  should 
be  r^arded  as  a  Tariety  of  M.  zonata  and  not  as  a  distinct  species, 
as  the  distinctive  features  referred  to  by  Krauss  are  not  constant. 

Weinkauff  (Monograph  of  MargineUa,  Conch.-Cab.  ed.  2,  p.  28) 
quotes  this  species  as  M.  dunkeri  from  Ascension  Island,  his  speci- 
mens being  almost  as  large  as  typical  examples  of  M.  zonata^  which 
appear  to  he  common  at  the  Cape  of  Grood  Hope. 


MiTRA  SIMPLEX,  Dunker. 
Sah.  Cape  of  Grood  Hope. 


RissoA  PLATiA.    (Plate  XXIV.  fig.  13.) 

Testa  minuta,  ovato-turrita^  imperforata^  dlhida ;  anfractue  4|, 
superne  concave  excavati,  in  medio  subacute  anjulati,  infra 
angulum  contracti,  spiraliter  lirati ;  apex  obtusus,  invotutus  ; 
apertura  rotunde  ovata,  superne  acuminata^  longit.  totius  \ 
subaquans ;  peristoma  continuum,  incrassatum^  subeffusum^ 
margins  columellari  infeme  subproducta, 
Longit,  l|  millim.,  diam,  |. 

The  spiral  sculpture  is  continued  upon  the  apical  whorl,  which  is 
involuted,  thus  producing  a  very  blunt  top  to  the  shell.  The  lirse 
are  four  to  six  in  number  on  the  lower  half  of  the  penultimate 
whorl,  and  rather  coarser  than  those  above  the  angle. 

RissoA  ATOMUS.    (Plate  XXIV.  fig.  14.) 

Testa  minuta,  alba^  peUtwida,  nitiday  ovata,  xmperforata ;  an-- 
fractus  4,  convexi^isculiy  Ueves^  ultimus  niagnus  ;  apertura  sub* 
pyriformiSy  longit.  totius  §  adeequans ;  peristoma  continuum^ 
margins  extemo  leviter  patulo  et  incrassato^  columellari  obliquo^ 
superne  valde  ealloso, 
Longit.  1  mUlim.y  diam.  ^. 

This  minute  species,  of  which  there  are  three  specimens,  is 
certainly  full-grown,  and  has  no  other  sculpture  except  microscopic 
Unes  of  growth. 

RissoA  VAOA.    (Plate  XXIV.  fig.  15.) 

Testa  minuta^  tenuis,  subrimata,  diluU  fusceseens,  spiraliter  lirata  ; 

anfradus 5,  eonvexi,Uris  JUiformibus spiralibus {in  anfr. penult. 

3,  ultimo  10)  instructi;  apertura  ovato-rotundata,  longit.  totius 
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^   mbaquans;   peristoma   ienue^  margins  cclumeUari    ImUr 
reflexo^  gupeme  labro  oaUo  tenuijuncto. 
Ixmgit.  2  mUlim.,  diam,  1. 

This  species  has  more  convex  whorls  than  B.  variei/era,  to  which 
it  bears  a  general  resemblance.  Its  spiral  ridges  also  are  finer,  the 
aperture  different,  and  the  labrum  has  no  external  varix. 

RissoA  8IMULAN8.     (Plate  XXIY.  fig.  16.) 

Testa  ovata,  imperforata,  alba  vel  pallide  fuseeseens ;  anfraetut 
4,  eonvexi^  primus  et  seeundus  spiraliter  striatic  seqitentes  Uris 
transversis  (in  anfr.  penultimo  cirdter  3,  in  uUimo  8-9)  tn- 
stnicti ;  apertura  rotunde  ovata,  longit,  toHus  ^  paulo  minor  ; 
peristoma  continuum^  vix  inorassatum^  margins  eolunuUari 
anguste  reflexo. 

Longit,  1|  millim.j  diam,  1. 

Tliis  is  a  shorter  stumpier  species  than  R.  varieifera  and  has  no 
postlabral  thickening. 

RissoA  oRDiNARiA.     (Plate  XXIY.  fig.  17.) 

Testa  ovata,  solidiuseulay  alba,  imperforata,  nitida ;  anfractus 
4,  convexiusculi^  sutura  mediocriter  profunda,  paulo  obliqua 
s^neti,  spiraliter  stthstriati  ;  apertura  rotunde  ovata,  supeme 
acuminata,  longit.  totius  ^patdo  superans  ;  peristoma  continuum^ 
leviter  incrassaium,  margins  eolumeUari  dilatato. 
Longit.  1^  millim,^  diam.  §. 

This  species,  although  so  small,  is  certainly  adult.  The  spiral 
strise  are  not  numerous,  and  only  visible  on  well-preserved  specimens 
by  the  aid  of  a  microscope. 

RissoA  iEQUA.     (Plate  XXIV.  fig.  18.) 

Testa  brevis,  turrita,  alba,  vix  rimata  ;  anfractus  5,  primi  duo 
convexi,  Icsves  vel  spiraliter  tenuiter  striati,  easteri  supeme 
tabula ti,  angulaii,  carinis fortibus  (in  anfr.  superioribus  dwibus, 
in  ultimo  senis)  instructi,  lineis  incrementi  tenuissimis  sculpti ; 
apertura  ovata,  longit.  totius  ^  haud  cequans ;  peristoma  con- 
tinuum, margine  extemo  vix  incrassato,  columellari  dUatato, 
reflexo,  rimam  umbilicalem  formants. 
Longit.  2^  millim,,  diam.  1^. 

This  species  closely  resembles  i^.  per/ecfa  in  form.  It  is,  however, 
a  little  larger,  is  not  spotted,  and  has  seven  keels  on  the  body- whorl 
instead  of  five ;  of  these,  the  one  nearest  the  suture  is  Tery  fine  and 
thread-like,  the  next  two,  which  also  pass  up  the  spire,  are  strong 
and  prominent,  and  the  remaining  four  gradually  lessen  in  thickness, 
the  lowermost  being  very  inconspicuous. 

The  nucleus  of  this  species  is  also  different  from  that  of  R.perfecta, 
and  the  outer  lip  is  not  thickened  in  the  same  manner. 

RisaoA  7ENE8TRATA,  Krauss. 
Hab»  Cape  of  Good  Hope. 
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Barlseia  wallichi.    (Plate  XXIV.  fig.  19.) 

Testa  B.   coDgeniiffi   simUU,    sed   tentuor,   paJUdior^    spiraliter 
tenuissime  striata;  anfractus  5,  eonvexiuscuU^  ultimus  rotun- 
daluSf    havd   obsolete    angtdatus;    peristoma    undique   tenue^ 
marginihus  cdUo  tenui  junctis. 
Longit,  2  miUim.,  diam.  1. 

This  species  in  form  is  very  like  B,  congenita,  from  St.  Helena. 
It  is,  howeTer,  rather  smaller,  thinner,  paler,  spirally  striated,  has 
no  approach  to  an  angle  at  the  periphery,  and  has  a  thinner  peristome. 

TuRRiTELLA  CARiNiFERA,  Lamarck. 
Hab.  Cape  of  Good  Hope. 

Triforis  PERVERSA  (Linn6). 

Hab.  South  Africa  (G.  B,  Sowerby). 

This  well-known  species  occurs  in  Great  Britain,  Mediterranean,  at 
Madeira  and  the  Canary  Islands,  also  on  the  coast  of  California. 

Turbo  (Ocana)  cidaris,  Gmelin. 
Hab.  Cape  of  Good  Hope. 

Turbo  (Collonia)  incertus.    (Plate  XXIV.  figs.  21,  21a.) 

Testa  minuta,  imperforata,  sttbglohosa,  fusco-purpurea,  lands, 
incrementi  lineis  striata  ;  anfractus  tres,  conveonusculi,  celeriter 
crescentes,  ultimus  magnus,  rotundatus ;  apertura  magna,  fere 
circulate,  longit.  totius  |  fere  cequans  ;  peristoma  interruptum, 
margins  exteriori  tenui,  columsllari  albo,  incrassato,  rejUxo. 
Longit.  1|  millim.,  diam.  maj.  1|. 

The  generic  position  of  this  minute  species,  of  which  there  are 
five  specimens  in  the  collection,  would  be  somewhat  uncertain,  if 
the  operculum  had  not  been  present  in  one  of  the  examples.  It  is 
white,  slightly  convex,  and  consists  of  about  three  whorls. 

Phasianella  neritina,  Dunker. 
Hab.  Cape  of  Good  Hope. 

Trochus  (Cynisca)  granulosus,  Dunker. 

^116.  Table  Bay,  Cape  of  Good  Hope. 

The  type  figured  by  Krauss  (Siidafr.  Moll.  pi.  v.  fig.  28)  is  of  a 
pinkish  tint.  White  varieties  are  also  met  with.  A.  Adams  described 
this  species  (P.  Z.  S.  1853,  p.  183)  as  Cyclostrema  granulata.  The 
locality  he  gave,  Philippine  Islands,  can  scarcely  be  relied  on. 

Trochus  (Gibbula)  musivus,  Gould. 

Hab.  Simon's  Bay,  Cape  of  Good  Hope  {Gould). 

ScissuRELLA  jucuNDA.     (Plate  XXIV.  figs.  22,  22  a.) 
Testa minuta,umbilicuta,depressa,  alba;  anfractus tres,  convean, liris 
spiralibus,  tenuissimis,  aliisque  radiantibtu,  cancellati,  ultimus 
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litis  duobus  devatis  JUsuram  eontingetUibui  iupeme  imirueiug  ; 
apertura  irregulariter  roiundata  ;  periitoma  tenue^  wntinuum, 

Diam,  maj,  1^  millim. 

There  are  two  specimens  of  this  very  minnte  shell.  The  larger 
has  the  slit  almost  closed  at  the  peristome*  which  is  otherwise  con- 
tinuous, so  that  it  is  likely,  if  it  had  lived  a  short  time  longer,  it 
would  have  been  quite  closed,  and  then  would  have  become  a  form 
of  Sckismope, 

In  his  report  on  the  Gasteropoda  of  the  '  Challenger '  Expedition, 
p.  119,  Mr.  Watson  has  described  as  Sckismope  carinata  the  same 
species  as  that  published  by  A.  Adams  (Ann.  Mag.  Nat.  Hist.  1862, 
vol.  X.  p.  346)  under  the  name  of  Scissurella  carinata. 

FissuRBLLA  MUTABiLis,  Sowcrby. 
Hab,  South  Africa,  at  the  Cape. 

Patella  umbella,  Gmelin. 

Hab.  South  Africa,  Cape  of  Good  Hope. 

Patella  rustica,  Linn. 

Hab.  South  Africa,  Cape  of  Good  Hope. 

Patella  oculus.  Bom. 
Hab.  Cape  of  Good  Hope. 

Patella  compressa,  lAnni, 

The  two  specimens  from  St.  Helena  are  of  an  unusual  bright  red 
colour,  and  the  interior,  excepting  the  muscular  scar  and  the  part  it 
encloses,  is  of  the  same  bright  colour.  They  are  in  an  excellent 
state  of  preservation,  exhibiting  on  and  between  the  fine  radiating 
lir«  very  pretty  close-set  concentric  wavy  strin. 

Although  found  on  the  beach  by  Capt.  Turton,  these  specimens 
have  doubtless  been  transported  from  the  Cape  of  Good  Hope  to 
St.  Helena  unon  floating  seaweed,  upon  the  stems  of  which  it  is  said 
to  atUch  itself. 

Cyucbna  REMIS6A.  (Plate  XXIY.  fig.  20.) 
Testa  parvoy  temuis,  albiday  supfrne  angusie  ptrfcfrata^  strOs  sptra- 
libusft  lonijttudiHalibus  trntnut^  decusiata  ;  anfr.  ultimus  laUribus 
rectiusculiSy  infrme  jntulo  latior  quam  supra ;  apertura  supra 
aHiptstn^  infra  medium  levittr  dilatata ;  columella  obUqua^ 
suhrecta^  leiiter  refiexa. 
LoHifit^  21  wii/im.,  diawu  1  j. 

This  species  has  much  resemblance  to  Utricmhts  cowsplanatfUt 
MTatson,  in  form.  It  is,  however,  a  little  narrower  at  the  upper 
part,  and  the  aperture  b  produced  higher  above  the  spire.  The 
reticulate  teolpture  can  only  be  seen  under  a  compound  microscope. 
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11.  PELECYPODA. 

Saxicaya  ARcncA  (Linn.). 
Hab.  Cosmopolitan. 

Kbllia  crassiuscula.    (Plate  XXIV.  fig.  23.) 

Te$ta  glohosay  rotunde  ovata^  nitida,  alha,  apices  versus  suhpellitcida^ 
eoneentrice  subrugose  siiriata,  fere  cequUateralis  ;  latus  anticum 
posteriore  jpaulo  angustius ;  pagina  interna  alha^  incrassaia, 
minute  sufyrugosa  ;  linea  cardinalis  crassiuscula,  dente  vel  tuher^ 
eulo  cardinali  et  laterali  posteriors  tuberculari  in  utraque  valva 
instrueta  ;  Ugamentum  internum  pone  umbones  situm. 
Longit.  6  j^  mUlim.y  aU.  5,  diam.  3|. 

For  a  shell  of  such  small  size  it  is  rather  thick.  The  umhoiies 
are  only  very  slightly  elevated,  curved  towards  the  anterior  end,  and 
capped  at  the  tip  with  a  minute  embryonic  shell. 

Kellia  atlantica.    (Plate  XXIV.  fig.  24.) 

Tesia  minutay  oblongo-rotundata^  incequiJ-ateralis,  sordide  alhida^ 
eoneentrice  tenuissime  striata  ;  margo  dorsi  anticus  valde  decliviSj 
leviter  eonveams,  posticus  longior,  subhorizontalis  ;  latus  anticum 
acute  rotundatum^  posticum  latius  ewcurvatum  ;  margo  inferior 
late  areuaius.  Dens  cardinalis  valvas  sinistras  ^' format,  valves 
dextrce  unicus  prominens,  acutus ;  dens  lateralis  posticus  in 
utraque  valva  ehngatus,  in  dextra  vcdidus,  margins  dorsalisulco 
separatus, 

Longit,  2^  mtUim.,  alt,  2,  diam.  1^. 

This  species  is  about  the  size  of  Lepton  clarkite,  but  not  of  the 
same  form. 

MONTACUTA  SUBTRIANGULARIS.      (Plate  XXIV.  fig.  25.) 

Testa  fere  cequilateralis,  mediocriter  convexa,  sordide  alhida,  haud 
nitida,  rotunde  suhtriangukixis,  lineis  incrementi  striata,  postice 
quam  antice  paulo  angustior  ;  margo  dorsalis  utrinque  declivis, 
postice  vix  excurvatus,  antice  leviter  concavus,  ventralis  rectus  vel 
in  medio  levissime  incurvatus ;  umbones  prominull,  subacuti ; 
pagina  interna  nitida,  props  margine  incrassata ;  cicatrices 
magna,  subpyriformes ;  dtntes  duo  valval  sinistra  prominentes, 
diuergentes. 
Longit.  4^  miUim.,  alt,  3|,  diam,  2^, 

This  species  has  the  dorsal  margin  sloping  on  each  side  and  the 
base  almost  straight,  so  that  a  somewhat  triangular  shape  is  produced, 
the  two  lower  angles  being  well  rounded. 

LvciNA  (Codaria)  imbricatula,  C.  B.  Adams. 

Lucina  imbricatula,  C.  B.  Adams,  Proc.  Boston  Soc.  Nat.  Hist. 
1845,  vol.  ii.  p.  10  ;  id.  Contrib.  Conch,  p.  245. 
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Lucina  pecteti^  Reeve  (non  Lamarck),  Conch.  Icon.  pi.  7.  figs.  34, 
35  a-b. 

Lucina  occidental^,  Reeve,  Conch.  Icon.  Index,  Errata. 

Eab,  Various  islands  in  the  West  Indies,  also  Cape  Verde  Islands 
(P.  Furse  in  Brit.  Mus.). 

This  species  ereatlj  resembles  L.  fibula  Reeve,  from  the  Philippines, 
Red  Sea,  &c.,  but  the  radiating  ridges  do  not  divaricate  on  the  dorsal 
margins  in  the  same  manner.  L.  munda,  A.  Adams  (Proc.  Zool. 
Soc.  185.5,  p.  225),  is  the  same  species  as  L,  fibula, 

Mytilus  edulis,  Linnd  ? 

Two  or  three  small  specimens  collected  by  Mr.  Melliss  have  been 
referred  to  this  common  species  by  Jeffreys.  They  were  "  found 
attached  to  long  pieces  of  seaweed  which  drift  on  shore  at  Sandy 
Bay  beach  on  the  south  coast  (Melliss),  so  probably  had  been  carried 
northward  from  S.  Africa.  They  might  with  equal  propriety  be 
referred  to  M.  eompresnu,  Phil.,  or  M,  meridionalis,  Krauss. 

Mytilus  magellanicus,  Chemnitz. 

Both  Mr.  Melliss  and  Capt.  Turton  obtained  this  form  from  sea- 
weed. The  specimens  are  all  small,  about  an  inch  in  length,  and 
show  considerable  variation  in  the  number  and  coarseness  of  the 
ribs.     The  colour  varies  from  yellow  to  purplish. 

MODIOLARIA  MARMORATA  (Forbcs). 

Hab,  Gt.  Britain,  Mediterranean,  Canary  Islands. 

According  to  Jeffreys  this  species  also  occurs  in  the  Gulf  of  Suez, 
the  Persian  Gulf,  and  N.  Pacific.  The  specimens  from  St.  Helena 
collected  by  Capt.  Turton  are  vividly  mottled,  but  agree  in  form 
and  sculpture  with  European  specimens. 

Crenella  pura.     (Plate  XXIV.  fig.  26.) 

Testa  minuta,  cequilateralis,  triangvlaris^  infeme  arcuata,  alba  ; 
valvce  mediocriterconvexae^  crassiusculce,  radiatim  anguste  stUcatat, 
sulcis  interstitits  angustioribus,  lineis  incrementi  striata  ;  margo 
dorsi  utAnque  valde  decliviSy  subrectilinmris  ;  umbmies  jiromi- 
nentes  ;  linea  cardinis  valtda,  infra  etpone  umlxynes  iratisvtrsim 
striata,  sulco  angusto  ligamentali postice  obliquo  sculjpia  ;  pagina 
interna  nitida,  alba,  Jiaud  margaritacea^  margine  inferiori  plus 
minus  denticulate,  dentibus  2-3  iHxlidis  ad  extremitatem  pasticam 
linecR  cardinalis  instructa, 

Longit,  3  millim,,  alt,  3),  diam.  2. 

This  little  species  for  its  size  is  rather  solid,  and  peculiar  on 
account  of  its  hinge- plate,  and  the  two  or  three  denticles  at  the 
posterior  end,  just  within  the  margin  of  the  valves. 

Pectbn  pusio,  Linn. 

Hab.  Mediterranean  to  Norway  and  Faroe  Isles,  Madeira,  Canaries, 
Azores,  S.  Africa. 

This  species  has  been  quoted  from  South  Africa  both  by  Jeffreys 
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and  Sowerbj.  The  latter  has,  coirectly  I  think,  cited  P.  tinctua  and 
P»  ttlbus  of  Reeye  as  synonyms.  In  this  category  I  should  also  place 
P*  ieniis  and  P,  iexiilU  of  the  same  author. 

EXPLANATION  OF  THE  PLATES. 
Plati  XXI. 
Fig.    1.  Pleurotoma  (Clavus)  amanda,j^.  255. 

2.  ( )  albobaUeata,  p.  265. 

a  (DriUia)  turtoni,  p.  256. 

4.  XMangUia)  gubquadrata,  p.  256. 

6.  ( )  meUissi,  p.  257. 

6. (Claihurella  ?)  muUigranota,  p.  258. 

7.  Murex  {Ocinebrd)  aJboanguUUuSy  p.  259. 

8.  Lachesis  heUnw,  p.  260. 

9.  CaiUAaruB  {Tritonidea)  (UbozonaHu,  ^.  2d0. 
10. ( )  conaanguineuB,  p.  260. 

11.  ( )  Uvis,  p.  261. 

12.  Columbdla  {MiireUa\  scmcta-helena,  p.  262. 

13.  Triton  turtoni,  p.  268. 

13  a. ;  young. 

14.  Natica  twrtoni,  p.  269. 

14  a. ;  operculum,  p.  270. 

15.  —  ianiata ;  operculum,  p.  270. 
16. sancta-helena,  p.  270. 

17.  Solarium  ardinarium ;  upper  side,  p.  281. 
17  a. ;  front  view. 

17  b, ;  lower  side. 

18.  Eulima  (Subularia)  fuscopuncUUa,  p.  280. 

19.  Littorina  heUtuB,  p.  283. 

20.  Diala  fuscopicta,  p.  286. 

21.  Bissoa  cola,  p.  28S. 

22. ephctrmUa,  p.  288. 

23. agapeta,  p.  289. 

24.  waUichi,  p.  289. 

25.  Barleeia  congenita^  p.  200. 

26.  Tr\f<msatlantica,i^.2&2, 

Platb^XXII. 
Fig.   1.  MOra  (CanciUa)  turtoni,  p.  266. 

2.  (Pusia)  sancta-heiena,  p.  265. 

3.  Obeliscus  (JSymola)  pumilio,  p.  276. 

4.  Turbo  {Couonia)  aamiasus,  p.  294. 

5.  BoBterotia  cblonya ;  lateral  view,  p.  303. 
5  a, ;  dorsal  side. 

6.  Lueina  inconspumOy  p.  304. 

7.  {Codakia)  compacta,  p.  304. 

8.  Area  aancta-helena ;  lateral  view,  p.  305. 
8  a. ;  dorsal  side. 

8  b, ;  ventral  side. 

9.  Pecten  atkaUicus,  p.  306. 

9  0. ;  sculpture  magnified. 

96. ;  Sculpture  of  left  valve. 

10.  (Janira)  turtoni ;  right  valve,  p.  306. 

10  a.  ( ) ;  left  valve. 

Plate  XXIII. 
Pig.    I.  Pleurotoma  (Clavus)  prolongata^  p.  255. 

2.  (Mangilia)  gemma,  p.  256. 

3.  {Clathurella?)  commutabilis,  p.  257. 

4. ( )  usta^  p.  258. 
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Fig.   5.  Murex  {Ocijuhra)  sancta-helenm,  p.  258. 

6.  ( )  pairuelis^  p.  259. 

7.  Corauiophila  erythrostomot  p.  264. 
8. attantica,  p.  264. 

9.  AfUra  (Turrictua)  innotabilu,  p.  265. 

10.  --—  (Thala)  pleurotomoides,  p.  266. 

11.  Marginella  ( I  olvaria)  coruanguinea,  p.  266. 
12. ( )  atomus,  p.  267. 

13.  Scalar ia  meUissi,  p.  273. 

14.  8anct(B-heUiuB,  p.  274. 

15.  commoda,  p.  274. 

16.  atomus,  p.  274. 

17.  Obeliscus  sancta-helena^  p.  275. 

18.  TttrbonWaharoldi,^2:j5, 

19.  assimilans,  p.  276. 

20.  truncateUoides,  p.  276. 

21.  brachia,  p.  276. 

22.  {Dunkeria)  eritima^.  276. 

23.  Odostomia  glaphyra^  p.  278. 

24.  Euiimafvsce8cens,jp.27S, 

25.  atlantica,  p.  278. 

26. germana,  p.  279. 

27.  AmaureUa  canaUculata^  p.  280. 

28.  Adis  angtdata,  p.  280. 

29.  simillima,  p.  280. 

30. didyma,  p.  281. 

31.  Lacuna  pumilio,  p.  285. 

32.  Fassarus  {Coutkmyia)  dentifer,  p.  285. 
33, ( )  latnugculus,  p.  285. 

34.  Bissoina  mellissi^  p.  286. 
a5.  turtoni,  p.  286. 

36.  decipiem,  p.  287. 

37.  congenita,  p.  287. 

38.  helciKe,  p.  287. 

39.  Rissoa  glypta,  p.  288. 

40.  erUima.  p.  289. 

41.  compsa^  p.  289. 

42.  perfectat  p.  290. 

Plati  XXIV. 

Fig.    1.  Rissoa  variafera,  p.  290. 
1  a. ;  Tarix,  p.  290. 

2.  pseustes,  p.  290. 

3.  Triforis  recta,  p.  292. 

4.  bathyraphcj  p.  292. 

6.  Teinostoma  ?  abnorme,  p.  293. 

6.  Liotia  arenula,  p.  294. 

7.  admirabilis,  p.  295. 

8.  Acfaon  semisculptns,  P- 298. 

9.  Leucotina  minuta,  p.  298. 

10.  Cylichna  atlantica,  p.  297. 

11.  Pleurotoma  (Mangilia)  atlantica,  p.  307. 

12.  Columbella{MUreila)pro8cHpta,^,dO&. 

13.  Rissoa  platuB,  p.  309. 
14. atomust  p.  309. 

15.  va^a,  p.  309. 

16.  smuktns,  p.  310. 

17.  ordinaria,  p.  310. 

18.  aqua,  p.  310. 

19.  Barleeia  walUchi,  p.  311. 
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Fig.  20.  Cyliokna  remisaa,  p.  312. 

21.  T\^bo{Collmia)%ncertm,y.^l\, 

21  0.  ( ) ;  upper  view. 

22.  Sciasurella  jucunda,  p.  311. 

22  a. ;  upper  surfaoe. 

23.  KelUa  crassiuactua,  p.  313. 

24.  atlaniica,  p.  313. 

25.  Montacuta  subiriangulariSt  p.  313. 

26.  OreneUapura,i^,ZU, 


4.  On  the  Marine  MoUusca  of  Ascension  Island. 
By  Edoar  a.  Smith. 

[Beceived  March  14, 1890.] 

In  the  following  list  of  fortj-two  species  of  MoUusca  from  Ascen- 
sion Island,  nine,  obtained  by  the  '  Challenger '  Expedition,  ought 
not  perhaps  to  be  included  in  the  fauna ;  for,  although  dredged 
close  to  the  island  off  the  west  coast,  they  were  from  a  depth  of 
420  fathoms. 

The  poverty  of  this  list  is  doubtless  due  to  the  fact  that  no 
experienced  collector  has  ever  explored  the  shores. 

Fourteen  of  these  species  occur  at  St.  Helena,  eleven  are  West- 
African,  twelve  are  found  at  the  Cape  Verde,  Canary  Islands,  and 
the  Azores,  nine  are  Mediterranean,  and  seventeen,  or  about  40  per 
cent,  are  West-Indian  forms.  These  figures,  on  comparison  with 
those  referring  to  the  species  found  at  St.  Helena,  and  given  in  the 
previous  report,  show  that  the  relationship  of  the  two  faunas  to 
other  regions  is  the  same.  Both  resemble  that  of  the  West  Indies 
more  than  any  other  locality,  both  have  a  considerable  percentage 
of  species  common  to  West  Africa,  to  the  Atlantic  Islands,  including 
the  Cape  Verdes,  Canaries,  Madeira,  and  the  Azores,  and  also  to  the 
Mediterranean,  the  causes  which  have  effected  this  distribution 
doubtless  being  the  same  in  both  cases. 

The  tliree  species  of  Marginella  are  well-known  Cape  forms,  and 
therefore  the  question  arises,  whether  these  shells  may  not  have 
drifted  to  Ascension  on  floating  tangles  as  in  the  case  of  numerous 
species  at  St.  Helena. 

A  few  species  are  eastern  forms,  for  example  Ostrea  cucuUata 
ud  MaUeus  regula.  Both  of  these,  I  believe,  are  established  at 
Ascension.  The  former  was  quoted  by  Chemnitz  more  than  a 
hundred  years  ago,  and  although  he  remarks  that  ships  returning 
from  China  and  the  East  Indies  used  to  call  at  Ascension  for  water, 
1  do  not  think  it  likely  that  the  shells  were  carried  there  from  the 
ttwt.  The  single  valve  received  from  Dr.  Conry  is  in  very  fresh 
condition  and  has  not  the  appearance  of  having  been  rolled  on  the 
beach. 

In  the  '  Universal  Conchologist '  Marty n  has  figured  a  s^mall 
speeimen  of  the  well-known  Fktsus  proboscidi/erus  of  Lamarck, 
aoder  the  name  of  Buccinum  incisum,  and  gives  as  the  locality 
*' Ascension  Island,  new  Guinea." 
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I  have  been  unable  to  discoyer  the  existence  of  any  island  of  that 
name  near  New  Guinea,  although  that  region  would  be  a  correct 
habitat  for  this  species.  Perhaps  "  new  "  should  read  near,  which 
would  then  clear  up  the  doubt  with  regard  to  Asceofion  Island,  bat 
I  yerj  much  question  the  occurrence  of  this  shell  in  the  Atlantic 

All  the  species  enumerated  hereafter,  with  the  exception  of  the 
three  species  of  Marginella  and  lanthina  globosa,  are  represented 
in  the  British  Museum  by  specimens  from  Ascension  Island.  The 
greater  part  were  received  from  Staff-Surgeon  T.  Conry  a  few  years 
ago,  and  partly  recorded  in  the  Ann.  &  Mag.  Nat.  Hist,  for  1881, 
vol.  viii.  pp.  430,  431. 

I.  GASTROPODA. 

P18ANIA  pusio  (Linn^). 

Two  specimens  of  this  common  species  were  obtained  by  Dr. 
Conry,  which  agree  in  all  respects  with  typical  examples  from  the 
West  Indies.  It  has  not,  I  believe,  been  noticed  before  from  the 
eastern  side  of  the  Atlantic. 

CoLUMBELLA  (Mitrella)  cribraria,  Lamarck. 

Hab,  Ascension  {Quoy  ^  Oaimard,  Kiener), 

The  four  specimens  of  this  species  are  of  a  very  dark  or  black- 
brown  colour,  and  pale-spotted  in  the  usual  way.  It  is  common  at 
tlie  West  Indies. 

Purpura  ascension  is,  Quoy  &  Gaimard. 

Hab.  Ascension  Island  (Q.  ^  O.,  Kiener,  Kiister,  &c.). 

This  species  has  not,  I  believe,  ever  been  recorded  from  any  other 
locality  than  Ascension  Island.  Two  specimens  sent  by  Capt.  Tortoo 
from  St.  Helena  are  in  a  very  worn  state,  and  were  obtained  by  him 
near  the  hnrbour  at  Jamestown,  so,  as  he  observes  in  his  notes, 
••  perhaps  they  are  not  true  natives." 

Purpura  helsna,  Quoy  &  Gaimard. 

The  specimens  obtained  by  Dr.  Conry  are  not  quite  like  Reeves 
type  of /asciaia  (a  synonym  of  this  species),  having  the  tubercles 
r<;ther  more  distant,  the  brown  colour  of  a  darker  tint,  and  the 
blotches  uithin  the  outer  lip  much  more  pronounced  ;  but  this  may 
be  due  to  the  fact  that  uone  of  the  specimens  appear  to  be  adult 

Harpa  rosea,  Lamarck. 

Ascension  Island  appears  to  be  m  new  locality  for  this  shell,  which, 
as  far  as  is  at  present  known,  has  m  limited  range  on  the  West  Coast 
of  Africa.  Kiener  cites  *«  les  mers  du  Japon  '*  as  the  habiut,  bat 
this  is  certainly  incorrect. 

Ranelul  ccelata,  Broderip. 

Hmk  Ascension  (Conry). 

a.  jNM/ti/a$«  is  a  variety  of  this  species. 
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Marginblla  CAPENSI8,  Dunlccr. 

Hab.  Ascension  {Weinkauff), 

Other  localities  for  this  species  are  South  Africa  and  Guinea^ 

Marginella  zonata,  Kiener. 

Hab,  Ascension  (Weinkauff);  Cape  of  Good  Hope. 

Marginella  dunkeri,  Krauss. 

Hab,  Ascension  {Weinkauff)\  Cape  of  Good  Hope. 

Mitra  striatula,  Lamarck. 

Thifl  well-known  West-Indian  species  has  not  been  previously 
recorded  from  the  eastern  side  of  the  Atlantic.  Of  the  two  specimens 
obtained  bj  Dr.  Conrj,  one,  which  has  lost  the  spiral  striation 
through  being  beach-rolled,  is  very  remarkable,  and  plentifully 
spotted  with  the  opaque  white  which  is  so  characteristic  of  this 
species.  The  other  specimen  is  in  fresh  condition,  and  possesses  all 
the  features  of  typical  examples  from  the  West  Indies.  The  shell 
figured  by  Sowerby  (Thes.  Conch,  pi.  333.  fig.  204)  under  the  name 
of  M,  barbadensU  is  an  immature  specimen  of  this  species. 

EuLiMA  CUYTA,  Watson. 

Eulima  chyta,  Watson, Report  'Challenger'  Gasteropoda,  p.  516, 
pi.  xxxvi.  fig.  5. 

Hab,  Ascension  Island,  420  fathoms. 

Ianthina  olobosa,  Swainson. 
Hab,  Ascension  Island  (Lesson), 

This  species  is  quoted  by  Lesson  (Voy.  Coquille,  Zool.  vol.  ii. 
p.  366)  under  the  name  of  /.  prolongata,  Blainville. 

Cypraa  lurida,  Linne. 
Hab.  Ascension  (Lister), 

Cyprjba  8FURCA,  Liun^. 

Besides  two  specimens  received  from  Dr.  Conrv,  the  British 
Museum  possesses  a  third,  presented  by  R.  Trimen,  Esq. 

Littorina  miliaris,  Quoy  &  Gaimard. 

Hab.  Ascension  Island  (Q.  ^  O.,  Philippic  Conry^  Craven), 

Planazis  lineatus  (Da  Costa). 
Hab,  Ascension  (Conry), 

R188OINA  BRYBRiA  (Montagu). 
Hab.  Ascension  Island  (R,  Trimen), 

R188OA  (Setia)  TENUI8CULPTA,  Watson. 

Rusoa  (Setia)  tenuiiculpta,  Watson,  Proc.  Zool.  Soc.  1873,  p.  389, 
pi.  xxxvi.  fig.  28;  Gasteropoda  of  the  'Challenger'  Exp.  p.  607. 

Hab,  Mediterranean,  Madeira,  Ascension  Island,  and  West  Indies 
(25-420  fathoms). 

22* 
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RissoA  (Setia)  triangularis,  Watsoti. 

Bissoa  (Setia)  trianffularis,  Watson,  •  Challenger  *  Gasteropoda, 
p,  6 II,  pi.  xlvi.  fig.  2. 

Hab,  Ascension  Island,  420  fathoms. 

Alaba  tervaricosa  (C.  B.  Adams). 

Rusoa  tervaricosa^  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist 
1845,  vol.  ii.  p.  6. 

Rissoa  (?)  melanura,  C.  B.  Adams,  Contrib.  Conch,  p.  116. 

Hab.  Ascension  Island  (Conry) ;  Jamaica  (Adams). 

The  single  well-preseryed  specimen  from  Ascension  is  a  trifle 
more  slender  than  any  of  the  examples  from  Jamaica  I  have  seen. 
It  belongs,  however,  without  doubt  to  this  species,  having  the 
ipiral  strise  at  the  base  of  the  whorls,  and  some  opaque  white  spots 
in  the  same  place  as  in  Jamaican  shells.  This  specimen  has  a 
single  varix  on  the  bodj-whorl,  and  its  apex  is  not  black,  but  this 
I  do  not  regard  as  an  essential  feature. 

Afler  carefully  studying  the  descriptions  of  B.  tervaricosa  and 
It.  melanura,  and  examining  a  series  of  both,  named  by  C.  B.  Adams 
ttimself,  in  Cuming's  collection,  I  feel  convinced  that  they  constitute 
but  one  species.  The  number  and  position  of  varices  is  veiy 
variable,  and  their  total  absence  occasionally  occurs.  The  texture  and 
£triation  are  similar  in  all  specimens,  and  all  are  white  and  mostly 
exhibit  at  the  periphery  of  the  body-whorl  a  series  of  opaque  white 
dots,  not  mentioned  by  Adams,  which  are  also  visible  around  the 
li>wer  part  of  the  upper  volutions.  The  apex  is  not  constantly  black, 
but  is  so  occasionally,  both  in  varicose  and  unvariced  specimens. 

Mitrularia  dillwyni  (Gray). 

Patella  equestris^  Wood  (non  Linn.),  Index  Test.  pi.  xxxvii.  fig.  1. 

Calyptraa  dilltci/nii,  Gray,  Ann.  Philosoph.  1825,  vol.  ix.  p.  407; 
Woodward,  Man.  Moll.  pi.  xi.  fig.  11. 

Mitrularia  dillwynii,  Fischer,  Man.  Conch,  pi.  xi.  fig.  11. 

Calyptrtea  martiniana,  Reeve,  Conch.  Icon.  vol.  xi.  pi.  iv* 
fi^s.  13  a-b, 

Hab.  West  Indies  (Woodward  and  Brit.  Mus.)  ;  Philippines 
(Cuming). 

This  species  has  the  surface  extremely  uneven  and  wrinkled,  and 
minutely  radiately  striated.  The  internal  appendage  is  very  large. 
1  think  it  possible  Reeve's  locality  may  be  an  error.  According  to 
Tlanley  (Index  Test.  p.  183)  this  is  Patella  undulata  of  Bolten. 

HiPPONYX  ANTIQUATUS  (Liun^). 

This  species  occurs  also  at  St.  Helena. 

Strombus  BUBONIU8,  Lamarck. 

Hab.  West  Indies,  West  Africa  at  Goree  and  Rufisque,  also  Cape 
Verde  Islands. 
The  single  specimen  from   Ascension   Island  is  very  like  that 
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figured  by  Kiener  (Coq.  Viv.  pi.  6),  but  tbe  tubercles  are  ratber 
larger  and  more  obtuse. 

Nbrita  ascensionis,  Gmelin. 

Hab.  AscensioD  Island  ( Quoy  ^  Qaimard,  Trimen,  Conryy  Chem- 
niti,  &c.) ;  Island  uf  Trinidad,  off  Brazil,  and  Fernando  Noronba. 

Basilissa  ozytropis,  Watson. 

Basilissa  oxytropis,  Watson,  Report  *  Cballenger  '  Gasteropoda, 
p.  104,  pi.  vii.  fig.  9. 

Hab.  Ascension  Island,  420  fathoms. 

FisstjRELLA  NUBECULA  (Linn6). 

Hab.  Mediterranean,  Morocco,  Cape  Verde  Islands,  Senegambia, 
Guinea. 

With  this  species,  besides  F.  rosea,  Lamarck,  should  be  united 
F.  ostrina.  Reeve,  described  without  locality. 

WiLLIAMIA  GUSSONII  (Costa). 

This  species  is  also  found  at  St.  Helena,  and  has  already  been 
noticed  and  references  given  in  the  preceding  report  on  the  Mollusca 
of  that  Island. 

Utriculus  oryctus,  Watson. 

Utriculus  oryctus,  Watson,  Report  ^  Challenger '  Gasteropoda, 
p.  653,  pi.  xlviii.  fig.  12. 

Hab.  Ascension  Island,  420  fathoms. 

Cylichna  cylindbacea  (Pennant). 

HaA.  Ascension  Island  Q  Challenger^  Exped.). 

Ham  in  E  A  hydatis  (Liune). 
Hab.  Ascension  Island  (/?.  Trimen) . 

The  specimens  from  Ascension,  like  those  referred  to  from  St 
Helena,  are  all  small,  none  exceeding  10  millim.  in  lengths 

Dentalium  entalis,  var.  agile. 

Hab.  Ascension  Island,  420  fathoms  ('  Challenger ')  ;  North  Sea, 
Bay  of  Biscay,  Mediterranean,  Azores,  Canaries,  Gulf  of  Mexico. 

II.  PELECYPODA. 
Semelb  cordiformis  (Chemnitz). 
Hab.  Ascension  {Conry). 

Remarks  on  the  distribution  and  synonymy  of  this  species  are 
given  in  the  St.  Helena  Report. 

LuciNA  (Codakia)  imbricatula,  C.  B.  Adams. 

Hab.  Ascension  {Conry  and  R.  Trimen). 

This  species  is  scarcely  distinguishable  from  L.  pecten,  Lamarck. 
The  latter  is  rather  more  finely  sculptured.  Both  forms  occur  at 
St  Viocent's,  West  Indies. 
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Cryftodon,  sp. 

Hab.  Ascension  Island,  420  fathoms  ('  Challenger'). 

Cardium  (Fragum)  medium,  Linn6. 

Hab.  West  Indies. 

Two  separate  valves  obtained  by  Dr.  CJonry  possess  all  the  features 
of  this  well-known  form.  It  has  not,  I  believe,  been  previously 
recorded  from  the  eastern  parts  of  the  Atlantic. 

Arca  SANCTiS-HBLENiS,  Smith. 

Hab.  Ascension  {Meiklejohn)  and  St.  Helena. 

Arca  (A car)  domingensis,  Lamarck. 
Hab.  Ascension  {Conry  and  Trimen), 

Arca  (Acar)  lactea,  Linn^. 

Hah.  Ascension  {Conry). 

This  species  occurs  in  the  Mediterranean,  British  sea?,  West  Africa 
at  the  Cape  Verde  and  Canary  Islands,  and  South  Africa.  Jeffreys 
bus  also  quoted  it  as  a  Red-Sea  form. 

NUCULANA  JEPFREYSI  (Hidalgo). 

Hab,  Ascension  Island,  420  fathoms  {'Challenger'),  off  the 
Azores  in  1000  fathoms  (*  Challenger').  Off  the  west  of  Ireland, 
lfi5-1443  fath.  {'Porcupine'  Exp,,  1869)  ;  off  Portugal,  740-1095 
falh.  {'Porcupine'  Exp.,  1870). 

Spondylus,  sp. 

A  number  of  odd  valves  of  a  species  of  this  genus  were  presented 
to  the  Museum  by  Dr.  Meiklejohn,  and  a  single  valve  was  also  received 
from  Dr.  Conry.  The  largest  specimen  is  four  and  a  half  iuches  in 
diameter.  All  the  valves  are  very  much  worn,  so  that  it  is  impossible 
to  identify  them  specifically.  The  colour  is  bright  purple-red  and 
ihe  surface  is  covered  with  numerous  radiating  ridges,  some  of  which, 
more  or  less  far  apart,  are  larger  than  the  rest,  and  on  the  deeper  valve 
appear  to  have  been  strongly  nodose  at  distant  intervals. 

Malleus  regula  (Forsk&l). 

Hab.  Ascension  {Conry)  ;  Red  Sea  and  PhiHppines. 

Two  young  specimens,  which  appear  to  belong  to  this  species,  is 
nil  the  evidence  we  have  of  the  occurrence  of  this  species  in  the 
Atlantic. 

OsTREA  cucullata,  Bom. 

Hab.  Ascension  {Conry  and  Chetmnite);  Red  Sea,  Indian  Oceaiii 
Philippines. 

Dr.  Conry's  specimen  is  in  fresh  condition  and,  although  a  little 
ftmaller,  is  very  like  Chemniti*s  figure  679  a  (Conch.  Cab.  vol.  viii. 
pL  74).  He  named  this  species  O.  comu-copiie  and  O./orsAaliij  the 
Utter  from  Red<Sea  examples. 
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April  15,  1890. 
G.  A.  BouleDger,  £8q.,  F.Z.S.,  iu  the  Chair. 
The  following  papers  were  read  : — 

1.  Second  Report  on  Additions  to  the  Batrachian  Collection 
in  the   Natural-History  Museum  *.      By  G.  A.  Bou- 

LENGEB. 

[Beceived  March  18, 1890.] 

(Plates  XXV.  &  XXVI.) 

Our  knowledge  of  the  species  of  Batrachians  increases  rapidly. 
Afler  considering  carefully  every  description  that  has  been  published 
since  the  beginning  of  1882,  I  find  that  as  many  as  1119  apparently 
valid  species  are  known  at  present^  viz.  960  EcaudatOy  122  Caudata, 
and  37  Apoda. 

The  collection  in  the  British  Museum  keeps  pace  with  this  increase, 
as  testified  by  the  following  list  of  additions  received  during  the  last 
four  years.  In  fact,  the  rate  of  increase  has  steadily  risen  since  the 
collection  of  Frogs  was  first  put  in  order  by  Dr.  Gunther  in  1858  ^ 
The  number  of  species  then  represented  in  the  Museum  was  estimated 
at  214  (1691  specimens).  In  a  report  published  ten  years  later  by 
Dr.  Giinther'  the  number  had  risen  to  313.  In  the  second  edition 
of  the  Catalogue^  prepared  by  me  and  issued  in  1882,  the  number  of 
species  was  given  as  522,  and  the  number  of  specimens  4692.  63 
species  were  added  from  1882  to  the  middle  of  1886,  and  74  more 
are  enumerated  iu  the  present  report.  So  that  the  Museum  possesses 
at  present  examples  of  about  660  species  of  Frogs,  illustrated  by 
over  6900  specimens.  Thus  we  see  that  the  increase  in  the  number 
of  species  represented  in  the  Museum  has  been  at  the  rate  of  10  per 
annum  from  1858  to  1868,  of  15  per  ann.  from  1868  to  1882,  of  16 
per  ann.  from  1882  to  1886,  and  of  18|  per  ann.  from  1886  to  the 
present  day. 

The  number  of  Tailed  Batrachians  in  the  Collection  is  now  85 
species  and  about  1340  specimens  ;  of  Apodals,  29  species  and  156 
specimens. 

I.  LUt  of  the' Species^  new  or  previously  unrepresented,  added  to 
the  collection  since  June  1886. 

(An  asterisk  indicates  type  specimens.) 

ECAUDATA. 

•1.  Rana  baulengeri,  Gtbr.  Ann.  N.  H.  (6)  iv.  1889,  p.  222.— 

Ichang  (Pratt). 
♦2.  Rana  macroscelis,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  345.— New 

Guinea  (Forbes). 

»  Cf,V.Z,  S.  1886,  p.  411.  »  P.  Z.  8.  1868,  p.  478. 

'  Catalogue  of  BatTBchia  Salientia. 
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*3.  Rana  doriis,  Blgr.  Ann.  Mua.  Genota,  (2)  v.  1897,  p.  482.— 
Tenasserim,  Mergui  {Theobald,  Beddome^  Andenon). 

4.  Rana  utricularia,  Harl. — Florida  (BoUman), 

5.  Rana  amurensis,  Blgr.  Bull.  Soc.Zool.  France,  1886,  p.  598. — 

Lake  Ranka  and  Corea  (Fischer), 
*6.  Ranaleithii,B\gr.  Ann.  N.  H.  (6)  ii.  1888,  p.  506.— Bombay 
(Leith). 
7.  Rana  galamensis,  D.  &  B. — Niger  Benue. 
*8.  Rana  humeralis,   Blgr.  Ann.  Mas.  Genova,  (2)  ▼.    1887, 

p.  420. — Upper  Burma  (Fea), 
♦9.  Rana  labialis,  Blgr.  Ann.  N.   H.  (5)  xix.  1887,  p.  345.— 
Malacca  {Hervey). 
•10.  Rana  flavicrus,  Blgr.  Ann.  N.  H.  (6)iv.  1889,  p.  245.— 

Madagascar  {Majaster). 
*11.  Rana  redimita,  Blgr.  1.  c. — Madagascar  (Majaster). 
*12.  Rana  biporus,  Blgr.  1.  c.  p.  246. — Madagascar  (Majaster). 
♦13.  Rana  himalat/ana,  Blgr.  Ann.  N.  H.  (6)  ii.  1888,  p.  507.— 
Darjeeling  (Jerdon,  Blanford). 
14.  Rhacophorus  leprosus,  Tsch. — Perak  {Wray). 
*15.  Rhacophorus  opisthodon,  Blgr.   Ann.  N.   H.  (6)  i.   1888, 
p.  105. — Madagascar. 
1 6.  Rhacophorus  viridis.  Hallow. — Loo  Choc  Islands  (Pryer). 
•17.  Rhacophorus albUabris,  Blgr.  Ann.  N.  H.(6)  i.  1888,  p.  105.— 

Madagascar  (Baron). 
♦18.  Ixalus  vittatust  Blgr.   Ann.    Mus.   Geuova,  (2)   v.  1887, 

p.  421.— Bhamo(F<?fl). 
•19.  Cornuferjohnstoni,  Blgr.  P.  Z.  S.  1887,  p.564.— Riodel  Rej, 
W.  Africa  (Johnston). 
20.  Phrynobatrachus    acridoides.    Cope. — Rid u we,    £.    Africa 
(Jackson), 
•21.  Batrachy lodes  vertebralis,  Blgr.  P.  Z.  S.   1887,  p.  337.— 
Solomon  Islands  (Woodford), 

22.  Arthroleptis  poecilonotust    Ptrs. — Gold   Coast   (Burton  tj* 

Cameron). 

23.  Rappia  pusUla,  Cope. — Brass,  Niger. 

•24.  Rappia  sordidoy  Fischer,  JB.   Wiss.  Anst.  Hamb.  v.  1888, 
p.  10. — Cameroon  (Fischer). 
25.  Hylambates  anchieta,  Bocage. — Angola  (Bocage). 
•26.  Hylambates  anyolensis,  Bocage. — Angola  (Bocage). 

27.  Phyllobates  limbatus,  Cope. — (/uba. 
•28.  Phyllobates  irinitatis,  Garm.  Bull.  Essex  Inst.  xix.  1887, 

p.  13. — Trinidad  (Agassis). 
•29.  Mantella  baroni,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  106  \— 
Madagascar  (Baron). 
30.  Phryniscus  longirostris,  Cope*. — Ecuador. 
•31.  Engystoma  leucostictum,  Blgr.    Ann.  N.  H.   (6)  i.  1888, 
p.  416. — Sta.  Catharina,  Brazil  (Miehaelis). 

'^  ^  Phrynomaniis  mamUatus,  ThomiDot,  1889. 
^=zpkryni8CU8  boussingauUi,  Thominot,  1889. 
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♦32.  Mierohyla  inornata,  Blgr.  P.  Z.  S.  1890,  p.  37,— Deli,  Su- 
matra (Moesch), 
*33-  Fhrynellapulchra,  Blgr.  Ann.  N.  H.  (.5)  xix.  1887,  p.  346.— 

Malacca  {Hervey)  ;  Deli,  Sumatra  (Moesch), 
•34.  Phrynella  pollicans,  Blgr.  P.  Z.  S.  1890,   p.  37.— Perak 

(fFray). 
•35.  Cacosiemum  nanum^  Blgr.  Ann.  N.  H.  (5)  xx.  1887,  p.  51. — 

Caffraria(fFeafe). 
♦36.  Cailulops  dorue,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  345.— 

New  Guinea  (Forbes). 
•37.  Platyhyla  grandis,  Blgr.  Ann.  N.  H.  (6)  iv.  1889,  p.  247.— 

Madagascar  (Majasier). 
•38.  Flaiypelis  pollicaris,  Blgr.  Xnn.  N.  H.(6)i.  1888,  p.  106.— 

Madagascar  (Baron), 
*39.   Oenyophryne  thomsoni,  Blgr.,  tn/ra. — Sudest  Island,  New 

Guinea  (B.  Thomson). 
•40.  Hylodes  plicifera,  Blgr.  Ann.  N.  H.  (6)  ii.  1888,  p.  41.— 

Iguarasse,  Pernambuco  (Bamage), 
*41.  Hy lodes  ramagii,  Blgr.  1.  c. — Iguarasse  (Bamage). 
•42.  Ceratophrys  calcaraia,  Blgr.,  iw/ra. — Colombia  (Fischer). 
•43.  Faludicola  Jischeri,  Blgr.,  tii/ra. — Venezuela  (i^wcAtfr). 
•44.  Faludicola  hischoffii.   Blgr.   Ann.   N.    H.    (5)   xx.    1887, 

p.  296.— Rio  Grande  do  Sul  (Bischoff). 
•45.  Leptodactylus  prognathus,  Blgr.  Ann.  N.  H.  (6)  i.  1888, 

p.  187.— Rio  Grande  do  Sul  (Ihering). 
•46.  Limnodynastes  Jletcheri,  Blgr.  Ann.  N.    H.  (6)  ii.   1888, 

p.  142.— Victoria  (Fletcher). 
•47.  CMnia  victor iana,  Blgr.  1.  c. — Victoria  (Fletcher). 
♦48.  Eupemphis  nana,  Blgr.  Ann.   N.  H.  (6)  i.  1888,  p.  187.— 

Sta.  Catharina,  Brazil  (Michaelis), 
♦49.  Evpemphix  trinitatis,  Blgr.  Ann.  N.   H.    (6)   iii.    1889, 

p.  307.— Trinidad  (Hart). 
♦50.  Bu/o  jerboa,  Blgr.,  in/ra.— S.E.  Borneo  (Fischer). 
♦51.  BufomueUeri,  Blgr.  Ann.  N.   H.  (5)  xx.  1887,  p.  52.— 

Mindanao  (F.  Miiller), 
52.  Bufo  debilis,  Gir.— Texas  (Taylor). 
♦53.  Bufo  svperciliaris,  Blgr.  P.  Z.  S.  1887,  p.  565.— Rio  del 

Rey,  W.  Africa  (Johnston). 
•54.  ^if/o  macrotis,  Blgr.  Ann.  Mus.  Genova,  (2)  v.  1887,  p. 422.— 

Kakhyeii  bills.  Upper  Burma  (Fea). 
•55.  Bufo  parvus,  Blgr.  Ann.  N.  H.  (5)  xix.  1887,  p.  346.— 

Malacca  (Uervey) ;  Deli,  Sumatra  (Moesch). 
•56.  -Bm/o  quadriporcatus,  Blgr.  1.  c.  p.  347. — Malacca  (Hervey\ 

Perak  (^Vay);  Deli,  Sumatra  (J/oexcA). 
•57.  -Bw/o  philipptnicuSf  Blgr.   1.  c.  p.  348. — Puerta  Princesa 

(Everett). 

58.  Cophophryne  sikkimensis,  BIjth. — Sikkim  (Blanford). 

59.  Byla  langsdorffii,  D.  &  B. — bta.  Catbarina,  Brazil  (Ihering), 
•60.  i/yM  co^'t,  Blgr.  Ann.  N.  U.  (5)  xz.  1887,  p.  53.— Texas 

(Forrer). 
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,  denticulated  trans?erse  der- 

Ear  liidden.     Fingers  free  ; 

tly  dilated  ;  outer  jnetatarsals 

Slieriiuni  cnrtilAgiaous.     Trans- 

4<  rateiy  dilated, 

the  type  of  a  new  family  of 
'  i-rtzed  by  absence  of  maxillary 
Ml.     In  all  but  the  latter  cba- 

H*  XXV.  %.  1.) 

fiophryne  testudo^  Bttg.  Head 
1  and  wide  apiirt*  First  finger 
id  ur  founh.  luaer  metatarsal 
mL[ular  dernuil  process.     Skin 

■;aled  witli  blackish  ;  temples 
am  tlie   tye  along  the  back  ; 

I  of  larsuB  black. 

>lr^  Ba^il  Thomson  on  Sudest 
Louisinde  Archipelago.     It  is 


.   XX VL) 

'^ery  indistinct  gronps  between 

rt    sufiratempornl   bony  ridge ; 

Aiv  snoiit ;  tympanum  perfectly 

I  ;  iuterorbila]  space  concave; 

**  born/'     First  finger  longer 

hrd  ;  inner  metatarsal  tubercle 

iM  ;  a  rather  indistinct  tarsal 

'iuion    reaches   the   tympanum. 

,  LiLut   tubercles,  the  largest  of 

Dark  uiive  ubove,  with  paler 

ukd  green  band  on  the  back, 

III'  tfyes ;  Icwer  parts  with  a  few 

I  \Xa^ned  by  Hr.  Diirxiel  in  Colombia, 
i'4  collecuoni  recently  acquired  by 


XXV.  fig.  2.) 

rifie  teeth   none.     Snout  rounded, 

Im ;  luterorbitat  ;^pace  as  broad  as 

f^rindi^tinct^  about  half  the  diameter 

I  extending  quite  as  far  as  second ; 

cKt  rudiment  of  web  ;  subarticular 

prominent  \  a  small  tarsal  tubercle; 
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^(il.  Hyla  bischofii,  Blgr.  I.  c.  p.  298.-'Rio  Grande   do  8al 

(Bischof), 
•62.  Hijla  stepheni,  Blgr.  P.  Z.  S.  1887,  p.  579.— Port  Hamilton, 

Corea  (Stephen),  Ussuri  R.  (Fischer), 
•63.  Hyla  phrynoderma^  Blgr.  Aun.  Miw.  Gcnova,  (2)  vii.  1889, 

p.  248. — Colonia  Resistencia,  Argentine  Republic  (Speg- 

azzini), 
♦64.  Hyla  lutea,  Blgr.  P.  Z.  S.  1687,  p.  337.— Solomon  Island* 

(Woodford). 
•65.  Hyla  nana,    Blgr.    Ann.   Mua.    Gknova,  (2)   vii.    1889, 

p.  249. — Colonia  Resistencia  (Spegagsini), 
♦66.  Hyla  hivittata,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  188.— 

Sta.  Catharina  (Michaelia), 
•67.  Hy/a  marginata,  Blgr.  Ann.  N.  H.  (5)  xx.  1887,  p.  298-— 

Rio  Grande  do  Sul  (Bischoff). 
68.  Hyla  miotympanum.  Cope. — Mexico  (Copenhagen  Mu9,). 
♦09.  Hyla  catharina:,  Blgr.  Ann.  N.  H.  (6)  i.  1888,  p.  417.— 

Sta.  Catharina  (Mtchaelis).  ' 
•70.  NolotremaJi8sipeM,B\^r,  Ann.  N.  H.  (6)  ii.  1888,  p.  42.— 

Iguarasse,  Pernambuco  (Ramage). 

71.  Leptobrachium  fete,  Blgr.  Ann.  Mua.  Gknova,  (2)  iv,  1887, 

p.  512. — Kakhyen  hills.  Upper  Burma  (F(«i). 

72.  Bombinator  igneus,  Laur.  * — Germany,  Denmark,  Sweden, 

Austria. 
♦73.  Bombinator  orientalis,   Blgr.    Ann.    N.  H.  (6)    v.  1890, 
p.  143. — Chefoo  (Swinhoe);  Corea  (Carpenter);    Ussuri 
(Fischer). 
74.  Alytet  cistemasii,  Bosci. — Spain  (Based), 

Caudata. 
1.  Molge  meridionalis.  Cope,  Bull.  U.  S.  Nat.  Mua,  17,  1880, 
p.  30.— Texas  (Taylor). 
♦2.  Hynobiue  leechii,  Blgr.  Ann.  N.  H.  (5)  xix.  1887,  p.  87.— 

Corea  (Leech). 
♦3.  Hynobius  chinensis,  Gthr.  Ann.  N.  H.  (6)  iv.  1889,  p.  222.— 
Ichang  (Pratt). 

Apoda. 

1 .  Ceeeilia  poly  zona,  Fisch. — Panama  (Fischer). 

2.  Gymnopis  oligozona.  Cope. — Guatemala  (F.  Mailer). 

♦3.  Siphonops  hardyi,  Blgr.  Ann.  N.  H.  (6)  i.   1888,  p.  189.— 
Porto  Real,  Rio  Janeiro  (Hardy  du  Drineuf). 

II.  Descriptions  of  new  Species. 
Genyophryne,  g.  n. 
Pupil  horizontal.     Tongue  oblong,  entire,  free  at  the  sides.    Teeth 
on  the  palatine  bones.     Eight  or  nine  small  teeth  on  the  anterior 

^  The  European  specimens  referred  to  B,  igneus  in  the  Catalogue  belong  all  to 
£.  paohypus,  Bp. 
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extremity  of  each  ramus  mandibuli.  A  denticulated  transverse  der- 
mal ridge  in  front  of  the  oesophagus.  Ear  hidden.  Fingers  free  ; 
toes  webbed  at  the  base,  the  tips  slightly  dilated ;  outer  metatarsals 
bound  together.  No  prsecoracoid ;  sternum  cartilaginous.  Trans- 
Terse  processes  of  sacral  vertebra  moderately  dilated. 

Genyophryne  may  be  regarded  as  the  type  of  a  new  family  of 
Firmisternia,  Genyophrynida,  characterized  by  absence  of  maxillary 
teeth  and  presence  of  mandibular  teeth.  In  all  but  the  latter  cha- 
racter it  agrees  with  the  Engystomatida, 

Genyophryne  thomsoni.    (Plate  XXV.  fig.  1.) 

Very  similar  in  appearance  to  Rhombophryne  tesiuda^  Bttg.  Head 
large  aad  much  depressed ;  eyes  small  and  wide  apart.  First  finger 
shortest,  third  mucn  longer  than  second  or  fourth.  Inner  metatarsal 
tnberde  indistinct.  Heel  with  a  triangular  dermal  process.  Skin 
smooth.  Pinkish  brown  above,  variegated  with  blackish  ;  temples 
whitish ;  a  light  line  on  each  side  from  the  eye  along  the  back  ; 
hinder  aide  of  thighs  and  lower  surface  of  tarsus  black. 

From  snoui  to  vent  32  millim. 

A  single  specimen  was  obtained  by  Mr.  Basil  Thomson  on  Sudest 
Island,  between  New  Guinea  and  the  Louisiade  Archipelago.  It  is 
unfortunately  in  very  bad  condition. 

Ckratophrys  calcarata.     (Plate  XXVI.) 

Vomerine  teeth  in  two  very  small,  very  indistinct  groups  between 
the  choanse.  Head  large,  bony ;  a  supratemporal  bony  ridge ; 
nostril  nearer  the  eye  than  the  tip  of  the  snout ;  tympanum  perfectly 
distinct,  a  little  smaller  than  the  eye ;  interorbital  space  concave  ; 
upper  eyeUd  prolonged  into  a  small  ''  horn."  First  finger  longer 
than  second ;  toes  hardly  half  webbed  ;  inner  metatarsal  tubercle 
very  large,  shovel-shaped,  sharp-edged ;  a  rather  indistinct  tarsal 
fold.  The  tarso-m  eta  tarsal  articulation  reaches  the  tympanum. 
Upper  parts  with  small  very  prominent  tubercles,  the  largest  of 
which  are  ribbed.  No  dorsal  shield.  Dark  olive  above,  with  paler 
symmetrical  markings ;  an  arrow-headed  green  band  on  the  back, 
widening  and  bifurcating  between  the  eyes ;  lower  parts  with  a  few 
brown  spots  ;  metatarsal  spur  black. 

From  snout  to  vent  70  millim. 

A  single  specimen,  a  female,  obtained  by  Hr.  Darnel  in  Colombia, 
was  in  the  late  Dr.  J.  G.  Fischer's  collection,  recently  acquired  by 
the  Trustees  of  the  British  Museum. 

Paludicola  fischeri.    (Plate  XXV.  fig.  2.) 

Tongue  elliptic,  entire.  Vomerine  teeth  none.  Snout  rounded, 
IS  long  as  the  diameter  of  the  orbit ;  interorbital-  space  as  broad  as 
the  upper  eyelid ;  tympanum  rather  indistinct,  about  half  the  diameter 
of  the  eye.  Fingers  slender,  first  not  extending  quite  as  far  as  second ; 
toes  slender,  fringed,  with  a  slight  rudiment  of  web  ;  subarticular 
tubercles  moderately  large  but  very  prominent ;  a  small  tarsal  tubercle ; 
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two  oval,  blunt  metatarsal  tubercles,  inner  more  elongate  and  nearer 
its  fellow  than  the  tarsal  tubercle.  The  tibio-tarsal  articulation 
reaches  the  centre  of  the  eye.  Skin  smooth  ;  a  large,  flat,  oval  lumbar 
gland.  Grej-brown  above,  with  a  blackish  lateral  band;  lumbar 
gland  with  a  black,  light-edged  ocellus ;  hind  limbs  with  dark  cross- 
bands  ;  hinder  side  of  thighs  whitendotted ;  lower  parts  white, 
speckled  with  brown. 

From  snout  to  vent  33  millim. 

A  single  female  specimen  from  Venezuela,  from  Dr.  Fischer's 
collection. 

BuFO  JERBOA.    (Plate  XXV.  fig.  3.) 

Allied  to  Bufo  leptopua^  Gthr.,  but  with  still  longer  hind  limits. 
The  femoro-tibial  articulation  reaches  the  shoulder,  the  tibio-tarsal 
far  beyond  the  tip  of  the  snout,  and  the  tibia  measures  two  thirds 
the  length  of  head  and  body.  In  B.  leptopus  the  tibia  measures 
half  the  length  of  head  and  body,  and  the  tibio-tarsal  articulation 
reaches  the  eye  or  between  the  eye  and  tip  of  the  snout.  Snout 
strongly  projecting ;  loreal  region  vertical ;  interorbital  space  as 
broad  as  the  upper  eyelid ;  tympanum  close  to,  and  measuring  half 
the  diameter  of  the  eye.  First  and  second  fingers  equal ;  toes  one- 
third  webbed.  Upper  parts  with  small  smooth  warts ;  no  distinct 
parotoids.  Brown  above,  limbs  with  darker  cross-bands ;  an  X-shaped 
dark  marking  on  the  middle  of  the  back;  throat  brown.  Male  with 
an  internal  subgular  vocal  sac  and  brown  nuptial  asperities  on  the 
inner  finger. 

From  snout  to  vent  30  millim. 

A  single  male  specimen,  collected  by  Hr.  Grabowsky  in  S.E.  Borneo, 
and  mentioned  in  the  list  published  by  Fischer  (Arch.  f.  Nat.  1885, 
p.  43)  as  B.  leptopus.  It  is  particularly  curious  to  find  in  Borneo, 
which  is  the  home  of  the  most  long-legged  Rana  {R.  jerboa^  Gthr.), 
a  kind  of  Toad  which  by  far  exceeds  all  others  in  the  length  of  the 
hind  limbs. 

EXPLANATION  OP  THE  PLATES. 

Plate  XXV. 

Fig.  1.  Genyophryne  thomsoni, 
1  a.  Open  mouth.     X  2. 

1  b.  Bight  ramus  of  mandible.     x3. 

2.  Paludicoia  fiecheri. 

2  a.  Open  mouth,     x  2. 

3.  Bv JO  jerboa, 

Plate  XXVI. 
CertUophryB  calcanUa,  with  side  riew  of  head. 
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2.  On  the  Structure  of  Psophia  and  on  its  Relations  to 
other  Birds.  By  Frank  E.  Beddard^  M.A.,  &c..  Pro- 
sector to  the  Society. 

[Baceiyed  March  26, 1890.] 

So  far  as  I  am  aware  there  has  heen  no  paper  especially  devoted 
to  the  general  anatomy  of  Psophia  ever  published^  although  many^of 
the  facts  in  its  structure  have  been  described  incidentally  in  other 
papers.  The  following  obserirations  refer  to  the  principal  osteo- 
logical  and  some  other  characters^  of  which  a  few  are  mentioned 
here  for  the  first  time. 

The  principal  account  of  its  skeleton  is  to  be  found  in  Burmeister's 
work  upon  Cariama  ^,  and  in  Parker's  memoir  of  the  osteology  of 
Rhinochetui  *, 

The  skeleton  and  some  of  the  separate  bones  (pelvis,  sternum,  &c.) 
are  figured  and  described  in  Ejton's  '  Osteologia  Avium ' ;  the 
skeleton  of  P«.  crepitans  is  also  figured  by  Meyer  in  bis  *  Abbild- 
ungen  Yogel-Skelet.'  pi.  Ixxvi. 

I  have  had  the  opportunity  of  studying  both  Psophia  crepitans 
and  Psophia  leucoptera.  It  may  not  therefore  be  out  of  place  to 
point  out  some  of  the  differences  which  appear  to  distinguish  these 
two  species  from  each  other.  The  difference  in  the  proportions  of 
the  two  lobes  of  the  liver  is  remarkable  ;  I  have  a  MS.  note  in  the 
handwriting  of  Prof.  Garrod  which  shows  that  Psophia  viridis,  a 
species  which  I  have  not  myself  examined^  agrees  in  this  particular 
with  Ps.  leucoptera. 

With  regard  to  specific  differences  the  following  table  shows  all 
that  I  have  been  able  to  ascertain  : — 


8biU. 

Liver- 
lobes. 

Vertebral  column. 

Bibs. 

Ptnphia  leucoptera... 

Palatine    bones 

L<B 

Vertebne    Nos. 

1    pair  eery. 

with  longer  inner 

19-22  fused,  fol- 

ribs; 8  attached 

lamina ;        space 

lowed     by    three 

to  sternum  (of 

between        post- 
frontal    and   zy- 

free vertebras. 

these  2-6  with 

uncinate    pro- 

gomatic   process 

cesses)  ;  1  pair 

wide. 

of  lumbar  ribs. 

Piopkia  crepitant  ... 

Palatine    bones 

L>B 

Vertebrae    Nos. 

1   pair  cerr. 

with    verv  short  | 

19-22  fused,  fol- 

ribs; 8  attached 

inner       lamina ; 

lowed  by  two  free 

to  sternum  (of 

space       between 

▼ert^brsB. 

these  2-7  with 

postfrontul     and 

uncinate    pro- 

zygomatic     pro- 

cesses) ;  a  tiny 

1 

\ 

cess  narrow. 

rudiment  of  a 
10th  rib. 

*  **  Beitnge  zur  Natorgeschiohte  des  Seriema,"  Abhandl.  nat.  Ges.  Halle, 
Bd.i.p.  11  (1853). 

>  **  On  the  Osteology  of  the  Kagu  (Rhinochetusjubatue),"  Trans.  Zool.  Soc. 
vol.  vi.  p.  501  (188G). 
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I  shall  now  proceed  to  direct  attention  to  certain  points  in  the 
skull,  some  of  which  I  have  not  seen  referred  to  elsewhere. 


Skull. 

As  to  the  temporal  fossae,  Prof.  Parker  contrasts  the  Kagu  on  the 
one  hand  with  Anthropoides,  Balearica,  FsopAia,  Eurypyga,  Ocydro- 
mu9,  and  (Edicnemus  on  the  other. 

Paophia  and  Rhinochetus  appear  to  me  rather  as  the  two  extremes 
which  are  connected  hy  various  intermediate  types  as  follows  : — 

Paophia. 
(Edicnemus, 
Aramus.  1 
Gnis.      V 
Fulica.  J 
Ocydromua. 
Eurijpyga. 
Rhinocheius, 

In  Eurypyga  the  temporal  fossae  more  nearly  approach  each  other 
on  the  occipital  face  of  the  skull  than  in  any  other  type  except  the 
Ka^u. 

In  Psophia,  as  in  most  of  its  allies,  the  postorbital  angle  and  the 
postfrontal  process  are  one. 


Fig.  1. 


Side  view  of  skull  of  Psophia  leucoptertu 

In  the  skull  of  Rhinocheius  examined  by  myself,  it  seemed  to  me 
that  this  was  not  the  case,  and  that  the  original  (?)  separateness  of 
the  two  processes  was  just  visible.  This  appears  to  be  confirmed  by 
the  fact  that  the  two  are  quite  cbviously  distinct,  though  both  are 
small,  in  Eurypyga  helias,  a  bird  unmisUkably  allied  to  Rhinochetui. 
Something  of  the  same  kind  occurs  in  many  Zimicola, 

The  maxilh'palat'mes  are  comparatively  large  and  swollen  and 
are  quite  visible  when  the  skull  is  regarded  from  below,  as  they 
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project  inwards  of  the  palatines.  They  differ  from  those  of  Grus 
and  FuUca  in  being  convex,  and  not  concave,  on  the  outer  side.  In 
these  points,  Psophia  agrees  with  Chunga  and  Ocydromus. 

In  Rhinochetus  and  Eurypyga  the  maxillo-palatines  are  thin 
curved  plates  entirely  invisible  when  the  skulls  are  looked  at  from 
below. 

In  Numenitu,  Metopidius,  and  (Edicnemus  their  structure  is  much 
Hke  that  of  the  last-mentioned  genera. 

Aramus  connects  Gnis  with  Psophia. 

The  lachrymal  bone  in  Psophia  is  large  and  its  descending  process 
is  club-shaped  and  swollen ;  it  nearly  comes  into  contact  with  the 
rather  thick  prefrontal  process  of  the  ethmoid.  On  the  whole  it 
appears  to  me  that  this  bone  is  roost  similar  to  that  of  Chunga  and 
(Edicnemus  \ 

In  Fulica^  Aramus,  Ocydromus,  Aramides,  and  Grus  the  descend- 
ing process  of  the  lachrymal  nowhere  near  touches  the  piefrontal 
process  of  the  ethmoid.  It  becomes  fused  with  it  in  Parra,  Hydro- 
phasianus,  Metopidius,  and  Numenius, 

The  palatines  of  Psophia,  as  Parker  has  remarked  \  come  nearest 
to  those  of  the  Cranes  ;  I  find  that  Aramus  (which  must  be  regarded 
as  a  Crane),  (Edicnemus,  and  Numenius  have  palatines  which  are 
not  unlike  those  of  Psophia  and  the  Cranes. 

Ocydromus,  Fulica,  Porphyrio,  Parra  so  far  differ  that  the  anterior 
half  of  each  palatine  is  very  much  narrower  than  the  posterior. 

Before  proceeding  to  discuss  the  affinities  of  Psophia  as  indicated 
by  the  skull,  it  will  be  convenient  to  clear  the  ground  by  contrasting 
several  of  the  more  typical  Gralline  forms,  which  have,  it  appears  to 
me,  been  wrongly  associated  together.  The  Cranes  do  not  show  so 
many  points  of  resemblance  to  the  Limicolae  as  to  warrant  their 
inclusion  in  the  same  group,  while  (Edicnemus,  usually  assigned  to 
the  Limicolse,  differs  from  both. 

(rms,  Hamatopua.  (Edicnemus, 

The   lapraorbital   ridees   The  supraorbitiil  ridges  The  supraorbital    ridges 
are  rounded  off  and  the       are  sharp  and  the  de-  are  sharp.     Nodepres- 
impressions  for  glands       pressions   for  supraor-  sion  for  glands, 
onlj  just  furrow  their       bital  glands  are   con- 
margin,                                 spicuous. 
Lachrymal  does  not  join    Lachrymal      completely  Lachrymal      articulates 
ectethmoid.                           fused  with  ectethmoid,  with  eotethmoid,  form- 
forming  a  ring  '.  ing  a  ring ;  lachrymal 
alM>  prolonged  so  as  to 
nearly  reach  jugal. 
Occipital  foramina              present.  absent. 

present 

Buipterygoid    processes    present.  absent 
abMntf 

*  In  a  specimen  of  (E.  bistriatua  I  found  this  bone  ankylosed  with  the  margin 
of  the  orbit. 

»  Loc.  cii,  p.  609. 

'  I  find  that  Garrod  ('•  On  the  Anatomy  of  Aramus  scolopaceus,"  P.  Z.  S.  1876, 
p.  275)  has  laid  stress  upon  this  characteristic  feature  of  the  Limicoline  skull. 

*  According  to  Huxley  they  are  present  in  Grw  viryo. 
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Grua, 

Maxillo-palatinet  of  oon- 
fliderable  size  and  risible 
from  beneath. 

Vomer  ends  in  a  point. 

Postorbital  not  distinct 
from    postfrontal  pro- 


Foramen     maffnum    at 
posterior  end  of  skulL 

Schixorhinal. 


Bimnalopus, 

Mazillo-palatinee  rerj 
small  and  f«sed  with 
palatines. 

Vomer  truncated  at  ex- 
tremity ^ 

Fostorbitol  angle  slight 
but  distinct  from  post- 
fontal  process. 

Temporal  fossas  com- 
mence below  former  and 
extend  on  to  occipital 
surface. 

Foramen  magnum  visible 
on  imder  surface  of 
skull. 

SchizorhinaL 


(Edicmemu*. 

Maxillo-palatines  of  con- 
siderable sixeandyiaible 
from  beneath. 

Vomer  ends  in  a  blunt 
point. 

Postorbital  angle  not  dis- 
tinct from  postfroDtal 
proems. 


Foramen  magnum  at  pos- 
terior end  of  skulL 


HolorhinaL 


Two  prominent  members  of  Huxley's  Greranomorpbse  show  the 
following  resemblances  and  differences : — 


Grus. 

Occipital  foramina  present. 

Articulation  of  quadrate  not  concealed 
by  souamosal. 

Interoroital  septum  less  defective. 

Maxillo-palatines  with  an  outer  con- 
cave border. 

Maxillary  part  of  nasal  bone  facing 
forwaras. 

Anterior  process  of  quadrate  does 
not  end  in  a  straight  truncated 
extremity. 

Palatines  of  approximately  equal 
breadth  throughout ;  anteriorly  they 
largely  conceal  the  underlying 
maxillo-palatines. 

Schizorhinal. 


Oeydrommg, 

None. 

Articulation  of  quadrate  concealed  bj 
squamosal. 

Interorbital  septum  hardly  ossified  ^ 

Maxillo-palatines  with  an  outer  con- 
vex border*. 

Maxillary  part  of  nasal  bone  fiunng 
outwards. 

Anterior  process  of  quadrate  does 
end  in  a  straight  truncated  surfiu^e. 

There  is  a  sharp  distinction  between 
the  anterior  narrow  and  the  poste- 
rior broad  portion  of  palat  ine.  The 
maxillo-palatines  are  not  much  con- 
cealed by  the  palatines. 

Holorhinal. 


In  the  following  pages  some  of  the  most  prominent  skull  cha- 
racters are  given  in  which  Fsophia  differs  from  yarious  genera  of 
"Alectorides."  It  does  not  appear  to  me  to  show  any  particular 
resemblances  to  the  well-marked  family  of  the  Limicolie.  I  have 
not  therefore  troubled  to  indicate  its  differences  from  that  family 
which  would  be  in  all  the  points  raised  as  well  as  in  many  others. 


'  Garrod  ("  Notes  on  the  Anatomy  end  Systematic  Position  of  the  Gkaiera 
ThinocoruH  and  Attayi&^*  P.  Z.  S.  1877,  p.  417,  fig.  2)  figures  the  vomer  of  this 
and  other  **  Limicols  "  as  excavated  at  the  top.  It  was  certainly  not  so  in  my 
specimen.  In  Numenius  phaopus  there  is  an  exiraordinarilv  deep  excavation 
at  the  point  of  the  vomer ;  so  much  so  that  the  vomer  might  be  described  as 
bifid  with  two  slender  branches. 

-^  This  i8  not  bo  with  Fulica  and  Aramides^  which  are  nearer  to  the  Ciaues. 

*  This  does  not  apply  to  Fulica, 
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Psophia  shows  the  following  points  of  difference  from  Grus : — 

(1)  The  inner  margin  of  the  palatines  is  not  greatly  bent  down- 
wards to  form  the  inner  lamina. 

(2)  The  vomer  ends  on  a  level  with  the  anterior  margin  of  the 
maxillo-palatines^  it  is  anteriorly  thin  and  compressed. 

(3)  There  is  no  conspicuous  foramen  formed  at  the  junction  of  the 
quadrato-jugal  with  the  maxilla. 

(4)  There  are  no  occipital  foramina  above  the  foramen  magnum. 

(5)  The  supraorbital  margin  is  produced  into  a  thin»  strong, 
sharp-edged  area. 

(6)  It  is  holorhinal. 

(7)  The  interorbital  plate  is  much  less  vacuolate. 

(8)  The  palatines  are  wider  behind  than  in  front. 

(9)  The  temporal  fossee  are  not  so  extensive. 

(10)  The  surface  of  the  maxillary  process  of  the  nasal  bone  is 
directed  outwards. 

Psophia  shows  the  following  points  of  difference  from  Ocydro- 
musi — 

(1)  The  inner  margin  of  the  palatines  is  not  greatly  bent  down- 
wards. 

(.5)  The  supraorbital  margin  is  produced  into  a  sharp  edge. 

(7)  The  interorbital  plate  is  nut  largely  vacuolate. 

(8)  The  contrast  between  the  wider  posterior  and  narrower  anterior 
part  of  the  palatines  is  not  so  marked. 

(9)  The  temporal  foss®  are  not  nearly  so  well  marked. 

(11)  The  lateral  ethmoid  processes  come  more  nearly  into  contact 
with  the  descending  process  of  the  lachrymal,  which  Yery  nearly 
reaches  the  jugal. 

(12)  The  skull  is  relatively  broad  in  the  interorbital  region. 

(13)  The  articulation  of  the  quadrate  is  not  hidden  by  a  down- 
ward growth  of  the  squamosal. 

In  all  these  points  Psophia  also  differs  from  Fulica  and  Aramides, 
Crex  and  Porphyrio  ;  but,  in  the  latter,  characters  Nos.  9  and  13  offer 
less-marked  differences.  The  vomer  in  Crex  and  Porphyrio  is  a 
much  broader  bone,  though  ending  in  a  point. 

Psophia  shows  the  following  differences  from  (Edicnemus  ^ : — 

(2)  The  vomer  does  not  extend  beyond  the  anterior  end  of 
maxillo-palatines. 

(3)  There  is  no  conspicuous  foramen  at  the  junction  of  the  jugal 
with  the  maxilla. 

(7)  The  interorbital  plate  is  not  so  vacuolate,  though  the  vacuo- 
lation  is  slight  in  (Edicnemus. 

(9)  The  temporal  fossee  are  not  so  well  marked. 

^  The  sharp  ed^  of  the  supraorbital  region  is  largely  due  in  Psophia  to  a 
chain  of  supraorbital  bones,  whicli  were  first  made  known  by  Parker  ("  On  the 
OsteoWy  of  the  Kagu/'  ioc.  tit.  p.  50^).  It  is  possible  tliat  (ICdiciicmwt  and 
EhinocSeiw,  which  a^ree  in  this  j^rticular  with  Psophia,  will  be  found  to  have 
a  similar  series  of  os8icle8  which  ni  the  adult  become  completely  futied  with  the 
frontals  and  parietals. 
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(11)  The  desccDdiDg  process  of  the  lachrymal  does  not  unite  with 
the  prefrontal  process  of  the  ethmoid. 

Psophia  shows  the  following  points  of  difference  from  Bkino- 
chetua : — 

(I)  The  inner  margin  of  the  palatines  is  not  so  greatly  bent 
downwards  to  form  the  inner  lamina. 

(6)  It  is  holorhinal. 

(8)  The  palatines  are  not  of  the  same  breadth  throughout,  but 
are  wider  behind  than  in  front. 

(9)  The  temporal  fossse  are  comparatively  shallow,  and  there  is 
no  trace  of  them  upon  the  occipital  face  of  the  skull. 

(10)  The  surface  of  the  maxillary  part  of  the  nasal  bone  is  directed 
outwards  and  not  forwards. 

(II)  The  lateral  ethmoid  processes  do  not  come  into  actual  contact 
with  descending  process  of  lachrymal ;  lachrymals  themselves  are 
large  and  nearly  join  jugal. 

Psophia  differs  in  the  following  from  Eurypyga  : — 
(3)  There  is  no  conspicuous  foramen  at  junction  of  the  quadrato- 
jugal  with  the  maxillary. 

(6)  It  is  holorhinal. 

(7)  The  interorbital  plate  is  not  largely  vacuolate. 

(8)  The  palatines  are  wider  behind  than  in  front. 

(9)  Temporal  fossse  are  comparatively  deep  but  do  not  appear 
on  occipital  face  of  skull. 

(10)  The  surface  of  the  maxillary  part  of  the  nasal  bone  is 
directed  outwards  *. 

Psophia  shows  no  perceptible  differences  from  Cariama  in  the 
points  enumerated  above  except  in  the  comparative  shallowness  of 
temporal  fossa,  which  indeed  hardly  extends  on  to  the  occipital  region 
of  the  skull  in  Psophia. 

The  principal  points  in  which  it  does  differ  are  the  absence  of  a 
special  bone  uniting  the  lachrymal  with  the  quadrato-jugal  %  and  of 
course  the  presence  of  the  supraorbital  chain  ;  in  the  greater  space 
which  separates  the  two  max illo-pala tines,  which  are  all  but  fused  in 
Cariama ;  in  the  fact  that  the  jugals  are  attached  to  the  maxilla  above 
the  point  where  the  palatines  articulate  with  the  same  bones.  In 
this  respect  Psophia  agrees  with  all  Oanes  and  Rails  that  I  have 
examined,  while  Cariama  strongly  resembles  Serpentarius  \ 

^  This  characteristic  difference  in  the  hone  is  not  correlated  with  the  sehizo- 
rhinal  or  holorhinal  nature  of  the  skull ;  although  it  appears  to  be  so  from  the 
lypeB  selected  for  comparison  in  these  tables.  For  while  Numtrntui  ogreeo 
with  Kurypj/ga,  Vatra  agrees  with  Psophia  and  the  Rails.  LaruSt  which  is,  of 
eoiu*8e,  Bcbizorhinal,  agrees  with  Psophia,  and  the  holorhinal  NycticorojcYi^siht 
nasals  directed  forwards  quite  as  in  Rhinochctiis. 

-  Mr.  Forbes  (Report  on  the  Anatomy  of  Petrels  [Tubinares],  Zool.  Chall. 
Eicp.  vol.  iv.  pi.  xi.  p.  44)  remarks  that  a  similar  bone  occurs  in  Fregata  and  in 
some  Petrels.  This  may  be  so,  but  it  must  be  remembered  that  in  the  latter 
birds,  as  Forbes  correctly  states,  the  bone  is  attached  to  the  palatine,  whereas 
in  Chunga,  as  I  have  stated  above,  it  is  attached  to  the  quadrato-jugal. 

^  Some  other  Desmognathous  birds  (not  Accipitrine)  also  reeemblA  Cariams. 
in  this  point. 
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Id  (1)  Psophia  most  resembles  Eurypyga,  Cariamay  Chunga, 
In  (2)         „         „  ,,         Cariama,  Chunga,  Rhinochetus. 

In  (3)         „         „  „         Cariama  and  Chunga, 

In  (4)         ,,         „  ,.         Rallidse,     Rhinochetusy    Cariama^ 

Chtmga,  (Edicnemu8, 
In  (5)         „         „  „         RhinochetuSy  (EdicnemuSy  Cariama, 

Chunga, 
In  (6)         ,,         ,,  .,         Cariama,  Chunga,  Rallidce,  (Edi- 

enemus. 
In  (7)         „         .)  »,         (Edicnemus, 

In  (8)         ,,         ,,  ,,         Cariama,  Chunga, 

In  (9)         „         ,.  „         Cariama,  Chunga, 

In  (10)       ,,         ,,  »,         (Edicnemus,  Cariama, 

In  (U)       .,         .,  ..         CEdicnemus,  Cariama,  Chunga, 

In  (12)       „         ,,  ,,  (Edicnemus,  RhinochetuSy  Cariama, 

Chuiif/a, 
In  (13)       ,,         „  ,»  (Edicnemus,  Rhinochetus,  Chunga, 

Cariama,  Eurypyrja. 

In  the  greatest  percentage  of  the  above  characters  Psophia  resembles 
the  Cariamidse,  next  come  (Edicnemus  and  Grus,  then  Rhinooheius. 

Pelvis, 

A  comparison  with  the  pelvis  of  a  Crane  {Tetrapteryx  paradisea) 
may  conveniently  serve  to  indicate  some  of  the  peculiarities  of  the 
pelvis  in  Psophia,  before  comparing  it  with  those  of  other  types. 

The  pelvis  in  Psophia  is  narrower,  and  the  anterior  part  formed 
by  the  prolongation  of  the  ilia  is  not  much  longer  than  the  posterior 
part ;  it  covers  only  two  ribs. 

The  inner  borders  of  the  postacetabular  portion  of  the  ilia  are 
straight  and  lie  close  to  the  caudal  vertebrae.  The  pubes  come  into 
close  relations  with  the  ischia.  The  process  of  the  ilium  overhang- 
ing the  acetabulum  is  not  very  well  developed. 

In  the  Crane  the  contrary  of  all  these  conditions  is  found.  The 
whole  pelvis  is  broader  and  the  anterior  narrow  region  is  longer  than 
the  posterior  broader  region.  The  inner  borders  of  the  postace- 
tabular region  of  the  ilia  are  concave  and  widely  diverge  from 
the  vertebrae  of  the  tail.     The  suprailiac  crest  is  well  developed. 

Cariama  and  Chunga  ^  come  nearer  to  the  Cranes  in  every  one  of 
the  points  enumerated  except  in  the  connection  between  the  pubes 
and  ischia. 

Aramides,  Fulica,  and  Ocydromus  come  nearest  to  Psophia ;  so 
also  do  Parra  and  perhaps  Edicnemus, 

I  do  not  lay  any  stress  upon  the  preacetabular  process  (pubis  of 
some  writers),  as  it  is  absent  or  present  in  very  closely  allied  forms  ; 
e.  g.  in  Tetrapteryx  paradisea  (present)  and  Qrus  australasiana 
(absent). 

I  Prof.  Parker  says  (Osteologj'  of  the  Kagu,  he,  cif.  p.  510)  :— *'  Here  let  it  be 
remarked  that  the  pelvis  of  Psophia  is  more  like  t  Imt  of  Ocydromus  tlian  that 
of  the  typical  Cranes." 
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The  foUowlDg  table  shows  the  Dumber  of  cerrical  and  dorsal 
yertebrae,  of  ribs,  &c.,  in  a  series  of  birds  more  or  less  closely  allied 
to  Faophia.  The  letters  r,  r',  R  represent  rudimenlary^  ribs,  often 
spoken  of  as  cerrieal,  which  precede  the  complete  ribs  ;  the  number 
of  complete  ribs  (t.  e.  those  which  reach  the  sternum)  is  indicated,  and 
also  that  of  the  incomplete  ribs  (never  more  than  two)  which  lie 
behind  them  and  do  not  reach  the  sternum. 


Cerr. 
yert. 

Ribs. 

Uncinate 
proceeaes. 

Tetrctpteryx  paradisea  

BaUarica  chrysopelargus  ... 
Psopkia  leticopfera 

17 
19 
16 
16 
14 

i:» 

13 
13 
13 
13 
13 
13 
13 

(10)  f +r'+6+2  Gumbar) 
(9)  ^+7+1  (lumbar) 

(10)  r +8+1  (lumbar) 
(8)r+r'+r)+l  (lumbar) 
(8)  r+r'+r»+l  (lumbar) 

(7)  r'+R+5  (1  lumbar) 

(8)  r+r'+5+r  (lumbar) 
(7)r+r'+5(21umbar) 
(9)2r+r'+5+l(21umbar) 

(11)  r+r'+5+4(l  lumbar) 
(10)  r+r'+R+6+r  (lumbar) 
(10)  r+r'+6+2(l  lumbar) 
(10)  r+r'+7+l  (lumbar) 

On  ribs  5-8 
M    4-6 

„    3-7 

t'^^fypyga  hflicui 

Parra  jacami 

9 

„    ;M5j 

Kupodot is  aene^afensU    

\Chunya  burmeisferi   

»    4-6 
,,    3-6 
„    3-8 
..    3-7 
„    58 
? 
»    3-8 

CcLriama  critstata    

(Edimem i^v  gralUirins    

t  Triboiiyx  imniirri  

\Otis  tarda    

Ovydromus  austraiis  

Fulica  ardfsiaca 

The  above  table  does  not  appear  to  me  to  bring  out  any  yery 
valuable  results.  Indeed,  the  differences  between  Otis  and  Eupodotis 
are  quite  as  great  as  those  between  genera  usually  referred  to  distinct 
families. 

On  the  whole  Psophia  appears  to  come  nearest  to  the  Cranes. 

Myologij. 

I  have  nothing  new  to  record  under  this  head ;  I  have  simply 
been  able  to  confirm  the  statements  of  Garrod  and  Fiirbringer. 
In  the  leg  the  ambiens,  iemiiendinosus»  accessovi/  semitendinosus, 
and  aeeeisoiy  femoroeaudal  are  present,  the/^iTio/'oeattdb/ itself  being 
absent  ;  in  these  particulars  Psophia  agrees  with  0/««,  Serpentarius, 
Ctti'iama,  Aramus,  and  Phosnicoplerus,  and  differs  from  the  Cranes 
and  Rails. 

In  the  fore  limb  there  is,  as  Fiirbringer  has  recorded,  a  conspicuous 
biceps  slip  to  the  patagium. 

Trachea. 

The  structure  of  the  syrinx  (woodcut  fig.  3,  p.  338)  is  nearest  to 
that  of  Cariama  among  the  possible  allies  of  this  bird,  but  no 
trenchant  characters  distinguish  it  from  many  Rails  and  the  Cranes. 
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It  has  been  stated  by  J.  Hancock  ^  that  the  windpipe  in  the  male 
(but  not  in  all  males)  is  convoluted,  passing  down  under  the  skin 
right  to  theoinus  and  then  back  again.  This  is  a  remarkable  point, 
as  it  shows  an  affinity  with  the  Cranes,  which  are  the  only  nearly 
allied  birds,  according  to  Mr.  Forbes's  careful  list  *,  with  a  simihu 
modification.  It  is  curious  that  Paophia  is  not  included  in  that 
list ;  I  have  not  found  any  such  modification  of  the  trachea  myself, 
nor  have  I  seen  any  MS.  note  to  that  effect  of  either  Mr.  Garrod  or 
Mr.  Forbes.  It  is  evident  that  some  particular  species  only  shows 
this  modification. 

Fig.  3. 


Trachea  of  Psophia  leucoptera. 

While  upon  this  subject  I  may  direct  attention  to  a  paper  by  Mr. 
T.  S.  Trail ',  in  which  it  is  said  that  the  trachea  communicates 
directly  with  the  air-space  surrounding  it  by  slit-like  apertures  in 
the  membrana  tympani.  In  spite  of  the  careful  observations  of 
Trail,  it  seems  to  me  that  we  are  dealing  here  with  an  accidental  cut. 

Viscera  of  Abdomen, 
The  only  point  to  which  I  direct  attention,  as  being  of  some 
bearing  upon  the  question  of  the  affinities  of  Psophia  is  the  attach- 
ment of  the  gizzard  to  the  parietes  and  the  development  of  the 
omentum.  I  have  already  pointed  out  the  necessity  of  taking  this 
structure  into  account  in  questions  relating  to  the  affinities  of 
different  birds.  If  the  comparison  which  I  *  instituted,  in  part 
following  Huxley  \  between  this  structure  and  a  similar  one  ic  the 
Crocodile  be  just,  it  follows  that  those  birds  in  which  the  omentum 
is  extensive  and  continuous  on  each  side  with  the  oblique  septum 
are  relatively  the  most  archaic  forms  ;  while  the  partial  suppression 
or  great  reduction  of  this  structure  indicates  a  more  modified  type. 
Arguing  thus,  the  Cranes  will  have  to  be  relegated  to  a  very  low 

^  *•  Notes  on  the  Trumpeter  Bird  or  Waracoli  of  the  Arowahs  of  Guiana, 
Psophia  crrpitan^  of  Linnfcus,"  Oharlesworth's  Mag.  Nat.  Hist.  yol.  ii.  1838, 
p.  490. 

*  "  On  the  Convoluted  Trachea  of  two  Species  of  Manucode  &c.,"  T.  Z.  S.  1882, 
p.  347. 

^  "  ObeerTations  on  the  habits,  appearance,  and  anatomical  structure  of  the 
bird  named  the  Trumpeter,  Psophia  crepitans  of  Linnaeus,  Agami  of  Cuvicr," 
Mem.  Wern.  Soo.  Ed.  vol.  v.  (1825)  p.  623. 

*  "  Notes  on  the  Visceral  Anatomy  of  Birds. — No.  1.  On  the  so-called  Omen- 
tum,'* P.  Z.  S.  1885,  p.  836. 

''  "  On  the  Respiratory  Organs  of  Apteryx^  P.  Z.  S.  1882,  p.  500. 


1890.]  THE  STRUCTURE  OF  PSOPBIA.  339 

position  among  Schizognathous  birds  ;  and  I  maintain  that  the  struc- 
ture of  the  skull  is  at  least  not  opposed  to  such  a  conclusion. 

In  Psophia  the  omentum  is  very  much  reduced  and  the  gizzard  is 
attached  to  the  parietes  by  an  almost  vertically  running  sheet  of 
membrane ;  the  elongated  sternum  completely  covers  the  lobes  of 
the  liver,  and  the  gizzard  itself  only  just  reaches  beyond  it.  In 
these  particulars  Psophia  especially  resembles  Cariama  and  Ghunaa 
and  the  Rallidee,  and  differs  in  the  most  pronounced  fashion  from  the 
Groidae.  I  have  not  yet  dissected  many  Limicolse  from  this  point 
of  view ;  but  in  Hamatopus  ostraleffus  the  disposition  of  the 
omentum  is  more  like  that  of  the  Cranes,  though  it  is  more  reduced 
than  in  that  group. 

The  above  com^iarisou  of  Psophia  with  other  forms  shows  that  it 
cannot  be  closely  united  with  any  other  genus  of  those  referred  to. 
It  appears  to  me  to  be  most  widely  removed  from  the  Limicolae, 
though  it  is  connected  with  this  family  by  (Edicnemtts,  which  should, 
in  my  opinion,  be  removed  from  the  Limicolae. 

The  Limicolae  may,  from  their  skull-characters,  be  thus  defined : — 
Schizorhinal  birds  with  the  maxillary  process  of  the  nasal  directed 
forwards.  Supraorbital  margin  with  a  sharp  edge  marked  above  by 
considerable  furrows  for  the  nasal  glands.  Foramen  magnum  on  the 
under  surface  of  the  skull ;  occipital  foramina  present.  Vomer 
truncated  or  ending  in  a  concave  margin.  Interorbital  septum 
largely  unossified.  Lachrymal  and  prefrontal  process  of  ethmoid 
fused  to  form  a  complete  ring  of  bone.  Maxillo-palatines  very  small 
and  fused  with  palatines,  invisibly  or  nearly  so  from  beneath.  Post- 
orbital  angle  and  postfrontal  process  distinct ;  temporal  fossa  com- 
mencing behind  former  process  and  visible  on  the  occipital  surface  of 
skull.     Basipterygoid  processes  usually  present. 

The  family  Rallidae  shows  the  following  characters  : — 
Holorhinid  birds  with  the  maxillary  process  of  the  nasal  facing 
outwards.  Supraorbital  margin  rounded  and  without  depressions 
for  nasal  glands.  Foramen  magnum  on  the  posterior  face  of  the 
skull ;  no  occipital  foramina.  Vomer  pointed  in  front.  Palatines 
narrow  in  front,  wide  behind ;  maxillo-palatines  large  and  swollen, 

?|uite  conspicuous  from  below.  Lachrymals  quite  free  from  pre- 
rontal  process  of  ethmoid.  Interorbital  septum  incompletely  ossified. 
Articulation  of  quadrate  covered  by  a  descending  process  of  squa- 
mosal. No  postorbital  angle  ;  temporal  fossse  just  reach  the  occipital 
face  of  skull.     No  basipterygoid  processes. 

If  the  members  of  these  two  families  were  the  only  *'  Grallinc  " 
birds  known,  it  is  obvious  that  there  would  be  no  difficulty  in 
accepting  Prof.  Iluxley's  *  arrangement  of  them  into  two  sections — 
Charadriomorphae  and  Geranomcrphee  ;  but  a  consideration  of  other 
forms,  including  Psophia,  appears  to  me  to  render  this  arrangement 
impossible. 

The  Cranes  themselves  are  the  first  stumbling-block.  They 
agree  with  the  Limicolce  in  many,  perhaps  most,  characters,  but  in 
others  they  agree  with  the  Rallidae. 

»  "  On  the  Olaasificatiou  of  Birds,  &c.,"  P.  Z.  S.  1867,  p.  467. 


340 


MR.  F.  E.  BEDDARD  ON 


[Apr.  13, 


They  may  be  defined  as  follows  : — 

Schizorhinal  birds  with  the  nasals  facing  forwards.  Supraorbital 
margin  rounded,  but  with  slight  depressions  for  the  nasal  glands 
Lachrymal  quite  independent  of  tne  prefrontal  process.  Bonj 
interorbital  septum  largely  deficient.  Maxillo-palatmes  large  but 
hardly  visible  from  below.  Foramen  magnum  at  posterior  end  of 
skull ;  occipital  foramina  present.     No  postfrontal  process  present. 

The  Cranes  are  placed  by  Mr.  Sclater  in  his  group  Alectorides, 
and  so  far  this  is  justified  by  the  above  definition,  which  shows  that 
the  Cranes  are  intermediate  between  the  Rallidae  and  Limicolae  and 
should  be  therefore  placed  apart ;  but  when  the  other  families  in- 
cluded in  the  Alectorides  are  considered,  such  an  arrangement  does  not 
appear  to  be  feasible.  Psophia  is,  in  my  opinion,  sufficient  to  show 
that  this  association  of  birds  will  not  hold,  unless  it  be  entirely 
restricted  to  Psophia  and  the  Cariamidse  and  perhaps  the  Bustards 
and  (Edicnemus. 

It  appears  to  me,  in  fact,  that  the  natural  affinities  of  these 
different  birds  are  not  so  difficult  to  make  out,  if  we  cease  the 
attempt  to  combine  together  the  various  families  of  "  Alectorides  " 
and  simply  show  the  relationships  of  the  several  types  in  a  graphic 
form. 
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The  most  central  form  I  believe  to  be  Gruf,  i.  e,  the  family  Gruidse 
(indudujg  Aramus),  To  unite  this  family  with  the  Limicol»  in  a 
group  Pluviales,  as  Prof.  Garrod  *  and  Mr.  Forbes  ^  have  done,  seems 
to  me  to  be  an  ignoring  of  some  of  the  obvious  cranial  characters 
of  the  Gruidse. 

I  do  not  propose  to  say  much  about  llhinochetus  and  Eurypyga 
now,  as  I  am  waiting  an  opportunity  of  completing  my  notes  upon 
the  anatomy  of  these  two  forms.  In  the  meantime,  however,  I 
regard  them  as  closely  allied,  and  as  having  been  given  off  from 
the  Crane  stock  shortly  after  one  branch  of  this  had  begun  to 
develop  in  the  direction  of  the  Limicolae. 

In  the  Cranes  the  omentum  is  well  developed,  while  it  is  less 
developed  in  the  Limicolee  and  i^i  hardly  recognizable  in  the  Rallideey 
Paophia^  and  Cariama,  If  any  siress  may  be  laid  upon  this 
character,  it  would  indicate  the  low  position  of  the  Gruidae. 

3.  On  new  or  little-known  Birds  from  South-eastern  China, 
By  Henry  Seebohm,  F.Z.S. 

[Beoeived  April  11,  1890.] 
(Plate  XXVII.) 

Through  the  kindness  of  my  old  friend  and  travelling  companion 
in  Finnmark,  Professor  Collett,  of  the  Zoological  Museum  of 
Christiania  University,  I  have  had  an  opportunity  of  examining  a 
large  collection  of  birds,  comprising  examples  of  182  species,  from 
North  Fokien  in  South-eastern  China.  Most  of  the  examples  were 
procured  by  Herr  Baun  at  Puching,  up  amongst  the  hills,  but  some 
of  them  were  obtained  at  Fuo-chow  on  the  coast. 

When  it  is  remembered  what  large  numbers  of  birds  were  collected 
by  Swinhoe  in  South  Fokien,  it  is  surprising  that  amongst  the  birds 
of  North  Fokien  examples  of  so  many  interesting  species  as  are 
enumerated  in  the  following  list  have  been  procured. 

XaNTHOPYGIA  CYANOMELiBNA. 

Herr  Baun  has  sent  a  female  collected  at  Puching  on  the  28th 
of  April,  which  agrees  exactly  with  females  of  this  species  from 
China  in  the  Swinhoe  collection,  and  from  Japan  in  the  Pryer 
collection.  It  also  agrees  with  the  plate  in  the  'Fauna  Japonica*  of 
Muscicapa  gularia. 

XaNTHOPTGIA  NAROIS6INA. 

Uerr  Baun  has  sent  examples  of  this  species  collected  at  Puching 

>  "  On  oerUin  Mu«cles  of  Birds.— Pt.  II.,"  P.  Z.  S.  1874,  p.  117.  The  wide 
nparmtion  of  the  Ballidas  &c.  from  the  Cranes  appears  to  me  to  be  one  of  the 
most  itriking  airns  of  artificiality  in  Garrod's  aobeme. 

*  **  Notes  on  Uie  Anatomy  and  Systematic  Position  of  the  Ja^an^  (Parriday* 
P.  Z.  S.  1881,  p.  fi39 ;  "  Forbes's  Final  Idea  as  to  the  Classification  of  Birds,"  Ibis, 
1884,  p.  1 19.  In  associating  together  all  the  birds  treated  of  in  the  present 
paper  as  a  group  Charadriornithes,  Fiirbringer  exactly  expresses  my  own  opinion. 
Tlu»  also  ai  the  pontion  taken  up  by  Mr.  ^bohm  (Ibis,  1889,  p.  415). 

Proc.  Zool.  Soc— 1890,  No.  XXIV.  24 
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on  the  27th  of  April  and  the  Ist  of  May,  and  there  is  a  fine  series 
ID  the  Pryer  eollectioo  from  Japan.  The  females  agree  with  the 
plate  \n  the  'Fauna  Japonica '  of  Museieapa  hyloeharis,  which  appears 
to  me  to  have  been  erroneously  identified  with  Xantkopygia  trteolcr 
(Sharpe,  Cat.  Birds  Brit.  Mus.  iv.  p.  250).  The  latter  species  is 
not  represented  in  the  Pryer  collection  from  Japan,  nor  b  it  included 
in  the  '  Fauna  Japonica  ;'  consequently  the  adult  male  (stuffed)  in 
the  British  Museum,  labelled  **  Japan,  Leyden  Museum,"  must  be 
regarded  with  suspicion,  and  is  probably  a  Chinese  example.  There 
is  no  satisfactory  evidence  that  X.  tricolor  has  ever  occurred  in 
Japan,  whilst  X.  narcissina  is  a  common  bird  there. 

Hemixus  CANIPENNI8,  sp.  u.    (Plate  XXVII.) 

Hemixus  dorao  castaneo,  alts  cinereo  marginatis. 

In  the  sixth  voulme  of  the  Catalogue  of  Birds  in  the  British  Museum 
seven  Bulbuls  are  placed  in  the  genus  Hemixus,  A  Bulbul  collected 
by  Herr  Baun  near  Foo^how  appears  to  be  perfectly  distinct  from 
all  of  them,  having  the  ashy-grey  margins  to  the  outer  webs  of  the 
quills,  which  are  cnaracteristic  of  Hemixus  cinereus  from  Sumatra 
and  Malacca,  combined  with  the  chestnut-brown  back,  which  has 
hitherto  been  regarded  as  diagnostic  of  Hemixus  castanonotus  from 
Hainan. 

The  Foo-chow  species  further  differs  from  its  Hainan  ally  in  being 
slightly  larger  (total  length  8||  inches,  culmen  '85,  wing  4*1,  tail  3*8, 
tarsus  *75) ;  in  having  the  axillaries  and  under  wing-coverts  white, 
with  no  stains  of  yellow ;  and  the  breast  and  flanks  grey,  with  no 
brown  on  the  former,  and  no  olive  on  the  latter  ;  and  in  having  the 
wings  and  tail-feathers  dark  grey  instead  of  brown. 

There  can  be  little  doubt  that  this  is  the  species  which  was 
met  with  by  Mons.de  la  Touche  near  Foo-chow  (Styan,  Ibis,  1887, 
p.  224). 

loLE  HOLTi  (Swinhoe),  Sharpe,  Cat.  Birds  Brit.  Mus.  tL  p.  61. 

lole  dorso  brunneo^  guld  cinered  albo  striatd. 

Swinhoe's  Bulbul  has  hitherto  only  been  known  from  the  type 
specimen  in  the  Swinhoe  collection  from  the  Pih-Iing  hills  near  Foo- 
chow,  and  from  an  example  in  the  Leyden  Museum  from  Hing-yang 
(Swinhoe,  Ibis,  1861,  p.  409).  The  occurrence  of  a  third  example 
collected  by  Herr  Baun  at  Puching  on  the  lUth  of  May  is  conse- 
quently very  interesting.     It  appears  to  be  a  good  species. 

It  was  originally  described  as  Hypsipetes  holtii  (Swinhoe,  Ibis, 
1871,  p.  266),  but  was  afterwards  wrongly  identified  by  its  discoverer 
with  Hypsipetes  macleliandi  (Swinhoe,  Proc.  Zool.  Soc.  1871, 
p.  369). 

PoMATORHiNUS  swiNHOEi,  David,  Ann.  Sc.  Nat.  xix.  Art.  9 
(1874). 

Pomatorhinus  pectore   nigro   siriato,  tibiis   cinereis^  superdUis 

minime  albis, 
Herr  Baun  obtained  an  example  of  this  fine  species  of  Scimitar 
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Babbler  at  Ching-fang,  in  North  Fokien,  on  the  13th  of  October. 
It  is  most  nearly  allied  to  Pomatorhinu9  erythrocnemis,  from  Formosa, 
which  it  resembles  in  its  dimensions,  but  from  which  it  differs  in 
the  following  particulars  : — ^the  crown  is  brown  rather  than  grey  ; 
the  back  is  chestnut-red  rather  than  chestnut-brown  ;  the  breast  and 
belly  are  pale  slate-grey  in  the  centre,  and  dark  slate-grey  on  the 
sides,  instead  of  dull  white  in  the  centre,  and  chestnut-brown  on  the 
sides ;  whilst  the  thighs  are  almost  entirely  slate-grey,  instead  of 
chestnut  and  brown. 

AixiPPE  HUETi,  David,  Ann.  Sc.  Nat.  xix.  Art.  9  (1874). 
Alcippe  annulo  opkthalmico  albo  ;  hypoehondriis  brunneii  ;  pileo 

CtX^TfO. 

Two  examples  collected  by  Herr  Baun,  one  on  the  14th  of 
Noyember  at  Puching,  and  the  other  on  the  28th  of  October  at 
Kien-ning,  appear  to  be  distinct  from  Alcippe  morrisoni  from  Formosa, 
and  still  more  so  from  Alcippe  nipalerms  from  the  Eastern 
Himalayas.  The  Fokien  species  agrees  with  them  in  having  a 
conspicQous  ring  of  white  feathers  round  the  eye,  but  differs  from 
both  in  the  colour  of  the  crown  and  nape,  which  is  slate-grey  without 
any  tinge  of  brown.  The  lores  also  differ  in  having  no  white 
bases  to  the  feathers.  On  the  underparts  it  agrees  with  the 
Formosan  species  in  having  the  throat  sufiiised  with  grey  instead 
of  buff*  and  with  the  Himalayan  species  in  having  the  flanks  and 
under  tail-coverts  suffused  with  olive- brown  instead  of  sandy  buff. 

The  male  measures  2*55  inches  in  length  of  wing,  and  2*4  in  length 
of  tail ;  but  the  female  is  smaller,  measuring  only  2*45  inches  in 
length  of  wing,  and  2*  1 5  in  length  of  tail.  In  both  sexes  the  culmen 
measures  *5  and  the  tarsus  *9. 

The  Abb6  David  appears  to  have  been  fully  justified  in  describing 
the  Fokien  bird  as  a  distinct  species ;  though  he  was  subsequently 
induced  to  identify  it  with  Alcippe  nipalenns  (David  et  Oustalet, 
Ois.  Chine,  p.  218)iand  still  more  recently  other  ornithologists  have 
identified  it  with  Alcippe  morrisoni  (Styan,  Ibis,  1887)  p*  222). 

LlOTHRIX  LTJTEA. 

Liothrix  pUeo  olivaceo^  caudd  valde  fUrcati, 

Two  examples  of  the  Red-billed  Hill-Tit  procured  by  Herr  Baun 
at  Puching,  one  in  May  and  the  other  in  November,  di$er  from 
Himalayan  examples  in  various  particulars,  and  cannot  be  regarded 
as  of  the  same  species.  The  specific  term  lutea  must  be  retained 
for  the  Chinese  species,  having  been  originally  applied  to  examples 
from  Nankin  (Scopoli,  Del.  Flor.  et  Faun.  Insubr.  ii.  p.  96),  whilst 
that  of  calipyga  (Hodgson,  Indian  Review,  1838,  p.  88)  will 
probably  be  recognised  as  the  name  of  the  Indian  species.  The 
Chinese  species  has  a  much  more  forked  tail,  the  outer  feathers 
being  '35  inch  longer  than  the  central  featheis,  instead  of  only  *15 
inch.  The  red  patch  on  the  wing  isalmo  t  as  rich,  whilst  the  red 
on  the  outer  webs  of  the  two  innermost  primaries  is  almost  as  pale 
ma  in  lAotkrix  argetUauris,     The  tertials  of  the  Chinese  species  are 

24* 
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slaty  green,  like  those  of  Liothrix  argentauris,  instead  of  being 
rufous  green,  and  the  general  colour  of  the  upper  parts  is  of  a  bluer 
green  than  in  Liothrix  calipyga, 

Paradoxornis  GUTTATICOLLI8,  David,  Nouv.  Archives,  1871, 
Bull.  p.  14. 

Paradoxornis  pileo  rufo^  guld  albd  fdgro  sagittatd. 

Herr  Baun  obtained  an  example  of  this  curious  bird  at  Ching- 
fung  on  the  1 3th  of  October.  It  measures  3*6  inches  in  length  of 
wing,  and  4*7  inches  in  length  of  tail.  The  type  o(  Paradoxorni* 
autteni  (Gould,  Birds  of  Asia,  iii.  pi.  73)  is  a  smaller  bird,  measuring 
only  3*1  inches  in  length  of  wing,  and  3*2  in  length  of  tail,  and  has 
all  the  appearance  of  being  in  immature  plumage.  There  is  a  fine 
series  in  the  Hume  collection  which  agree  in  dimensions  with  the 
Chinese  examples,  so  that  there  can  be  little  doubt  of  the  absolute 
identity  of  the  Himalayan  and  Chinese  birds. 

SuTHORA  BULOMACHUS,  Swinhoc,  Ibis,  1863,  p.  300. 

This  species  has  hitherto  been  supposed  to  be  peculiar  to  the 
island  of  Formosa,  but  Herr  Baun  has  sent  two  examples  collected 
at  Puching  (one  in  February  and  the  other  in  May),  which  are  very 
conspicuously  streaked  on  the  throat,  and  in  the  richness  of  the 
chestnut  on  the  crown  are  intermediate  between  the  types  of 
Suthora  bulomachus  and  Suihora  9uffu%a^  both  of  which  are  in  the 
S  win  hoe  collection. 

LaNIUS  BUCEPHALUS. 

Herr  Baun  has  sent  t^o  examples  of  this  Shrike  collected  at 
Puching,  one  in  September  and  the  other  in  December. 

Parus  VENU8TULU8,  Swiuhoc,  Proc  Zool.  Soc.  1870,  p.  133. 

Herr  Baun  has  sent  two  examples  of  this  rare  Tit  from  Puching, 
collected  on  the  loth  and  16th  of  November.  One  of  them  agrees 
^ith  the  type  in  the  Swinhoe  collection,  but  the  other  is  very 
different.  The  blue-black  on  the  head,  neck,  back,  wing-coverts,  and 
tertials  is  replaced  by  olive-green,  and  the  white  on  the  nape  is 
suffused  with  yellow.    It  is  probably  a  bird  of  the  year. 

SiTTA  CiBSIA  SINENSIS. 

Two  Nuthatches  collected  by  Herr  Baun  at  Puching,  one  in 
March  and  the  other  in  April,  only  differ  in  size,  and  that  very 
slightly,  from  examples  from  South  Europe.  They  measure  2*95 
inches  in  length  of  ^ing  from  carpal  joint. 

The  variations  of  colour  in  the  races  of  the  Common  Nuthatch 
appear  to  be  climatic,  and  correspond  to  a  remarkable  degree  with  the 
July  isothermal  lines  of  mean  temperature.  Nuthatches  moult  only 
once  in  the  year,  and  Jaly  is  probably  the  month  when  most  of  the 
new  feathers  are  formed.  The  Ramtschatkan  race  is  the  palest,  as 
it  is  of  the  various  climatic  races  of  Parus  palusirisj  Pgrrkula  vulgaris^ 
Pica  caudata,  &c.     It  moults  in  a  mean  temperature  of  54°  to  58** ; 
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the  Central  Siberian  rnce  enjoys  a  mean  temperature  at  that  season 
of  58*^  to  62°.  The  Western  race  in  the  Baltic  Provinces,  and  the 
Eastern  race  in  the  valley  of  the  Amoor,  which  are  scarcely  distin- 
^ishable,  moult  in  a  mean  temperature  of  65°  to  70°,  whilst  the  dark 
race  in  South  Europe  and  its  prototype  in  China  enjoy  a  mean 
temperature  of  75°  to  80°  during  the  moulting-season. 

COCCOTHRAUSTES  PERSONATUS. 

Herr  Baun  obtained  this  species  at  Puching  in  April. 

Scops  glabripes. 

Herr  Baun  obtained  an  example  at  Puching  in  December.  This  is 
doubtless  the  species  obtained  by  Mons.  de  la  Touche  near  Foo-chow 
(Styan,  Ibis,  1887,  p.  230)  and  regarded  as  Scops  elegans,  I  only 
know  of  the  existence  of  five  examples  of  the  latter  species.  The 
type  is  in  the  Philadelphia  Museum  ;  the  second  example  is  in  the 
British  Museum  (and  was  erroneously  described  in  the  Catalogue, 
vol.  ii.  p.  56,  as  Scops  japonicus)  ;  the  third  is  in  the  Educational 
Museum  of  Tokio  ;  the  fourth  is  the  Pryer  collection ;  and  the  fifth 
in  the  Smithsonian  Institution  at  Washington. 

MiCROHiERAX  MELANOLBUCUS,  Blyth,  Joum.  As.  Soc.  Beng. 
xii.  pt.  i.  p.  179. 

An  example  of  this  beautiful  little  Hawk  was  collected  by  Herr 
Baun  at  Shinkow  in  North  Fokien  on  the  9th  of  October.  It 
resembles  four  examples  in  the  British  Museum  from  Eastern  Assam. 
Two  other  examples  in  the  National  collection  differ  in  having  more 
or  less  white  at  the  back  of  the  neck.  Three  examples  collected  by 
Abb6  David  in  the  province  of  Kiang-si  and  one  obtained  by  Monsieur 
Heude  near  Nankin  are  described  as  '*avec  une  tache  blanche  au  haut 
du  dos,"  and  on  the  faith  of  this  character  have  been  regarded  as 
a  distinct  species  under  the  name  of  Microkeriax  chinensis  (David, 
Bull.  Soc.  Philom.  ser.  6,  xii.  p.  18).  The  validity  of  this  species 
must  be  regarded  as  very  doubtful. 

Charadrius  placidus. 

This  species  winters  at  Puching. 

On  examining  a  large  collection  of  birds  from  a  definite  locality 
like  the  province  of  Fokien,  and  comparing  them  with  an  equally 
important  collection  of  birds  from  Japan,  it  is  impossible  not  to  be 
surprised  at  the  difference  in  their  general  character.  In  both  collec- 
tions there  are  many  Palsearctic  species  which  are  winter  visitors,  but 
when  these  are  eliminated  it  is  found  that  the  species  breeding  in 
South  China  and  Formosa  are  for  the  most  part  Oriental,  whilst  those 
breeding  in  North  China  and  Japan  are  mostly  Paleearctic.  Possibly 
the  best  boundary  between  the  two  Regions  in  China,  so  far  as  birds 
are  concerned,  may  be  the  watershed  between  the  valley  of  the  Hoang- 
IIo  and  the  valley  of  the  Yang-tze-Kiang, 
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4.  On  some  new  Fishes  from  the  English  Wealden  and 
Purbeck  Beds^  referable  to  the  Genera  Oltgopleurm, 
Strobilodus,  and  Mesodon.  By  A.  Smith  Woodward, 
F.Z.S.,  of  the  British  Museum  (Natural  History). 

[Beoeired  March  18, 1890.] 

(Plates  XXVIII.  &  XXIX.) 

The  list  of  genera  and  species  of  Upper  Mesozoic  fishes  met  with 
in  the  English  Purbeck  and  Wealden  beds  is  already  somewhat 
extensive,  many  contributions  to  the  subject  having  been  made  by 
Agassis  and  Egerton.  There  still  remain,  however,  several  unde- 
scribed  species  well  represented  in  collections ;  and  a  few  of  these 
in  the  British  Museum,  referable  to  the  three  i^enera  enumerated 
above,  form  the  subject  of  the  following  notes.  Researches  already 
published  have  indicated  a  close  connection  between  the  fish-fauna  of 
the  English  Purbeck  beds  and  that  of  the  Upper  Jurassic  Litho- 
graphic Stones  of  France,  Bavaria,  and  Wiirtemberg ;  and  the  new 
forms  now  described  tend  to  demonstrate  that  alliance  even  more 
clearly*  The  British  fossil  remains  of  OligopUurua  are  also  worthy 
of  special  note,  apart  from  questions  of  distribution  ;  for  their  com- 
paratively satisfactory  state  of  preser?ation  adds  much  to  our  know- 
ledge of  the  osteology  of  this  genus,  which  has  hitherto  been  only 
imperfectly  elucidated. 


Oenus  Oligopleurus. 
[V.  Thiolli^,  Poissons  Fossiles  du  Bugey,  pt.  ii.  1873,  p.  21.] 

Oligopleurus  vectemsis,  sp.  nor.  (Plate  XXVIII.  figs.  1-4, 
Pkte  XXIX.  figs.  1,  2.) 

The  specimen  to  be  regarded  as  the  type  of  this  species  is  a  large 
laterally  compressed  skull  and  mandible  from  the  Wealden  of  the  Ide 
of  Wight  (Brit.  Mus.  no.  42013),  shown,  of  one  half  the  natural 
size,  in  Plate  XXVIII.  fig.  1.  A  group  of  scattered  head-  and 
opercular  bones,  with  a  series  of  vertebral  centra  of  an  equally  large 
individual,  from  the  same  formation  and  locality  (B.M.,  no.  42014), 
exhibit  some  further  osteological  details.  Moreover,  the  characters 
of  the  mandibular  symphysis,  gill-rakers,  and  a  single  vertebral 
centrum  in  the  first-mentioned  fossil  show  that  an  imperfect  speci- 
men from  the  Purbeck  beds,  erroneously  determined  by  Agassis  as 
Lepidotus  minor  \  must  be  assigned  to  the  same  form  ;  and  this 
discovery  leads  to  the  identification  of  other  Purbeckian  fragments  of 
the  axial  skeleton,  which  elucidate  additional  features  of  some 
interest  and  taxonomic  importance. 

Skull,  Mandible,  and  Opercular  Apparatus. — ^The  type  specimen  is 
much  crushed  and  broken,  but,  as  shown  by  the  figure  (Plate  XXVIII. 
fig.  1),  several  of  the  elements  are  distinguishable  and  well  preserved. 

'  Rech.  Poi88.  Fose.  vol.  ii.  pt.  i.  (1844).  p.  200,  pi  xxix.  r,  6g.  12. 
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The  head  is  of  triangolar  shape,  much  laterally  compressed,  and 
measures  ahout  0*18  in  length  by  0*16  in  maximum  depth  at  the 
occiput.  The  cranial  roof  is  broadest  at  the  occipital  border,  gently 
arched  from  side  to  side,  and  produced  sufficiently  downwards  be- 
hind the  eye  to  form  a  considerable  portion  of  the  posterior  border 
of  the  orbital  space;  there  is  a  longitudinal  median  depression 
attaining  its  maximum  depth  and  greatest  hreadth  immediately 
hehind  the  interorbital  region  and  gradually  becoming  shallower  in 
front  and  behind;  while  none  of  the  bones  appear  to  have  been 
ornamented,  the  only  superficial  markings  being  radiating  rugse  and 
ridges^  evidently  due  to  the  ordinary  processes  of  growth.  No  details 
of  the  cranial  osteology  can  he  deciphered  ;  but  it  is  clear  that  there 
was  originally  no  ossified  interorbital  septum,  and  there  is  a  frag- 
ment of  the  parasphenoid  {pa9.)  in  position,  which  shows  that  this 
hone  was  narrow  in  the  middle  region  of  the  skull.  In  the  mandi- 
bular suspeusorium,  the  hyoniandibular  (Am.)  is  conspicuous,  but  its 
inferior  portion  and  connections  are  unfortunately  destroyed ;  the 
upper  part  of  the  bone  is  triangular  in  form,  much  expanded  and 
laterally  compressed,  and  at  the  median  constriction  the  direction  of 
compression  becomes  antero-posterior.  Of  the  means  of  connection 
between  this  element  and  the  quadrate,  nothing  can  be  discerned  ; 
but  the  latter  bone  is  well  shown,  in  position,  with  its  condyle 
adjoining  the  socket  of  the  articular  element  of  the  mandible.  The 
quadrate  {qu.)  is  triangular  in  shape,  thinning  out  at  its  notched 
superior  border, — the  hinder  margin  being  thickened,  gently  arched, 
turned  outwards,  and  continued  upwards  as  a  long  slender  process  ; 
while  the  articular  condyle  is  somewhat  constricted  from  the  main 
part  of  the  bone,  and  has  a  robust,  inwardly-directed  process  arising 
from  its  base.  The  last-named  process  is  only  distinguishable  on  the 
left  side  of  the  fossil,  but  is  there  prominent  and  not  readily 
explained.  Of  the  pterygo-palatine  arcade,  three  elements  are  seen 
from  their  outer  lateral  aspect.  The  metapterygoid  {mpU)  is  nearly 
as  deep  as  long,  triangular,  with  a  thickened  superior  border  and 
attenuated  postero-lateral  and  antero-lateral  margins ;  it  is  gently 
bent,  being  outwardly  concave  hehind  and  outwardly  convex  in  front. 
The  entopterygoid  (enpt.)  is  broadest  posteriorly,  much  elongated, 
with  a  nearly  straight  outer  inferior  border  and  an  irregularly  curved 
inner  superior  border,  these  gradually  converging  to  a  rounded  apex 
in  front ;  the  bony  lamina  is  placed  more  nearly  in  a  horizontal  than 
in  a  vertical  position,  is  sharply  curved  downwards  at  its  postero- 
lateral angle,  and  appears  concave  when  viewed  from  the  outer 
aspect  above.  The  tetopterygoid  (ecpt.)  is  a  long,  narrow,  lamelli- 
form  bone,  apposed  to  the  outer  border  of  the  entopterygoid,  and 
apparently  extending  somewhat  in  advance  of  this ;  but  its  exact 
form  and  proportions  cannot  be  discerned.  The  premaxUla  (pnue,)  was 
evidently  small,  but  only  an  imperfect  fragment  remains.  The 
maxilla  (mx.)  is  a  long,  narrow,  laterally  compressed,  and  gently 
arched  bone,  of  almost  uniform  depth,  except  in  its  anterior  third, 
which  gradually  contracts  and  ends  in  a  stout,  inwardly  directed 
process ;  the  oral  border  is  convex,  and  the  hinder  two-thirds  of  the 
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superior  border  exhibit  a  deep,  narrow  depression  OTerlapped  by  two 
tupra-mamllary  bones  (jsmx,).  Of  the  latter  the  hindermost  is 
irregularly  triangular,  pointed  behind,  deepest  in  front,  with  a  sharp 
re-entering  angle  on  the  anterior  border,  and  a  long  antero-superior 
process  ;  the  second  element  is  also  triangular,  but  much  elongated, 
its  narrow  base  fitting  into  the  re-entering  angle  just  mentioned,  and 
its  tapering  apex  directed  forwards.  In  the  mandible,  the  articular 
bone  (dr.)  is  laterally  compressed,  abruptly  truncated  behind,  narrow 
beneath  the  socket  for  the  condyle,  and  much  expanded  forwards  in 
the  form  of  an  elevated  triangular  plate.  The  dentary  (d,)  is  long, 
thin  and  deep,  abruptly  truncated  at  the  symphysis,  but  too  much 
crushed  to  exhibit  all  the  details  of  form*  The  mandibular  suspeo- 
sorium  is  somewhat  inclined  forwards,  and  the  dentary  symphysis 
evidently  projects  in  advance  of  the  premaxillas.  Of  cheek-plates 
and  circumorbitals  almost  all  traces  are  lost,  but  fragments  of  a  thin 
lamina  of  bone,  above  and  exterior  to  the  metapterygoid,  may 
probably  be  assigned  to  this  category;  they  are  marked  by  somewhat 
radiating  ridges.  Of  the  hyoid  arch  and  its  appendages,  the  right 
ceratohyal,  with  the  distal  end  of  the  epihyal  in  position,  is  exhibited 
in  the  small  Purbeck  fossil  described  by  Agassis,  and  there  seems  to 
be  evidence  of  small,  slender,  widely  spaced  branehiostegal  rays.  The 
operculum  and  suboperculum  are  not  distinctly  recognizable  in  any 
specimen  ;  but  the  preoperculum  (Plate  XXIX.  fig.  2)  is  a  charac- 
teristic element.  This  bone  is  of  considerable  size,  narrow  and 
deep,  with  a  broad,  much  thickened  anterior  border ;  its  lower  limb 
is  relatively  large,  meeting  the  upper  limb  in  a  sharp  angulation ;  and 
the  hinder  expansion  of  the  upper  limb  is  almost  smooth,  while  that 
of  the  lower  limb  is  separated  from  this  by  a  transverse  ridge  and  is 
itself  marked  by  three  or  four  rounded,  parallel,  or  somewhat 
divergent  ridges. 

Dentition. — The  oral  margin  of  the  maxilla  is  thickened,  rounded, 
and  regularly  reticulated  in  such  a  manner  as  to  suggest  the  original 
presence  of  a  uniform  cluster  of  very  small  teeth.  None  of  these 
are  preseryed  ;  and  the  teeth  of  the  mandible  are  also  not  shown,  its 
dentigernus  border  being  obscured  by  pyritous  matrix  and  the  over- 
lap of  the  maxillae.  In  the  small  Purbeck  fossil,  however,  the 
symphysial  end  of  the  right  dentary  is  well  exhibited  (Plate  XXIX. 
fig.  1).  Here  are  preserved  a  few  small,  stout,  conical  teeth,  which 
seem  to  have  formed  part  of  an  irregular  spaced  series,  around  and 
between  which  were  stiil  more  minute  teeth. 

Branchial  Arches, — In  the  postero-inferior  r^ion  of  the  type  speci- 
men, a  short  vertical  series  of  small,  horizontally  directed,  thick  rods 
is  conspicuous  (y.r.),  though  very  imperfectly  preserved ;  and  the 
appearance  of  these  fragments  is  at  first  suggestive  of  the  base  of  a 
powerful  pectoral  fin.  The  supposed  Lepidotus  minor  of  Agassiz, 
however,  explains  that  the  structures  in  question  are  referable  to  the 
branchial  apparatus ;  and  in  the  last-mentioned  fossil  one  of  the 
arches  is  tolerably  well  displayed  from  the  outer  aspect  (Plate 
XXVIII.  fig.  2).  A  most  singular  feature  is  thus  made  known,  the 
arch  being   provided  with  a  close   series  of  enormous  bony  gill- 
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rakers  (the  fragmentary  rods  of  the  type  specimen),  each  of  these 
being  smooth  and  elongated,  with  a  slight  constriction  immediately 
above  its  base,  and  tapering  to  a  point  distally. 

Vertebral  Column, — A  single  centrum  attached  to  the  occipital 
portion  of  the  type  specimen  (Plate  XXVIII.  fig.  1  a)  shows  that 
the  vertebrae  were  completely  ossified,  while  the  second  Wealden  fossil 
and  some  of  the  Purbeckian  specimens  reveal  the  principal  characters 
of  the  anterior  part  of  the  vertebral  column.  The  centra  are  narrow 
and  distinctly  amphiccelous«  much  deeper  than  broad,  and  marked 
on  the  sides  by  fine  transverse  striations  extending  between  a  thick- 
ened rim  anteriorly  and  posteriorly ;  a  pair  of  deep  pits  on  the  upper 
aspect  accommodates  the  neural  arch,  and  there  is  a  similar  pair  of 
pits  on  the  ventral  aspect  for  the  insertion  of  a  hsemal  arch.  The 
only  traces  of  attached  peripheral  elements  on  the  sides  of  the  centra 
consist  in  a  small,  faint,  rounded  pit  or  rugosity  on  four  or  five  of  the 
anterior  vertebrcD  in  the  so-called  Lepidotus^  which  may  have  sup- 
ported an  intermuscular  bone.  The  first  vertebral  centrum,  articulat- 
ing with  the  basioccipital,  is  composed  of  two  thin  discs  fused  together 
(Plate  XXVIII.  fig.  3),  but  the  others  are  all  simple,  each  bearing  its 
own  arch.  The  neural  spines  (Plate  XXVIII.  fig.  4)  are  long  and 
slender,  fixed  to  delicate,  low  arches,  with  prominent  zygapuphyses ; 
and  if  the  fossil  that  best  displays  these  structures  gives  equally 
reliable  indications  of  the  haemal  elements,  the  latter  have  the  form 
of  very  feebly  developed  ribs.  Two  long  curved  bones  in  the  second 
of  the  large  Wealden  specimens  are  also  at  first  sight  suggestive  of 
ribs,  aud  seem  to  indicate  a  greater  development  of  these  structures 
than  is  here  shown ;  but  the  elements  in  question  are  not  certainly 
determinable  and  may  be  branchiostegal  rays. 

Generic  and  Specific  Determination. — That  the  fossils  now  de- 
scribed pertain  to  the  genus  Oligopleunis  seems  evident  from  the 
form  and  proportions  ot  the  jaws  and  dentition,  the  characters  of 
the  vertebral  centra,  and  the  slight  development  of  the  neural  and 
haemal  arches.  The  absence  of  scales  is  explained  by  their  extreme 
tenuity  in  the  fish  of  the  Lithographic  Stone,  and  the  coarse  nature 
of  the  matrix  in  which  the  new  Wealden  and  Purbeck  specimens 
occur. 

These  fossil^-,  however,  scarcely  suffice  for  a  speci6c  determination, 
and  unless  the  small  immature  individual  from  the  Purbeck  beds, 
shown,  of  slightly  reduced  size,  in  Plate  XXIX.  fig.  3,  be  the  young 
of  the  form  under  consideration,  no  precise  diagnosis  can  as  yet  be 
attempted.  That  the  larger  fossils  now  described  represent  a 
distinct  species  from  the  typical  O.  esocinus,  seems  to  be  indicated 
by  the  narrowness  and  greater  relative  depth  of  the  anterior  vertebr» 
in  the  English  specimens;  and  they  may  thus  be  provisionally 
named  O.  vectensis,  from  the  discovery  of  the  first  and  best- preserved 
fossil  in  the  Isle  of  Wight.  If,  however,  the  small  fish  just  referred 
to  prove  to  be  truly  referable  to  the  same  species,  it  will  readily  be 
distinguished  by  its  much  more  slender  proportions — the  depth  of 
the  trunk  at  the  position  of  the  pectoral  arch  being  comprised  nearly 
•even  times  in  the  total  length,  whereas  in  O.  esocinua  the  same 
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measurement  is  coutained  scarcely  six  times  in  the  total  length.  The 
caudal  pedicle  is  also  much  less  robust  in  this  immature  Purbeckian 
fish  than  in  the  typical  species  from  the  French  Lithographic  Stone. 


Genus  Strobilodus. 
[A.  Wagner,  Abh.  k.-bay.  Akad.  Wiss.,  CI.  ii.  Bd.  vi.  1851,  p.  75.] 

Strobilodus  purbeckbnsis,  sp.  nov.    (Plate  XXIX.  fig.  4.) 

A  single  example  of  the  head  and  pectoral  arch,  with  a  portion  of 
the  abdominal  region,  exposed  from  the  right  lateral  aspect,  indicates 
the  occurrence  of  a  small  species  of  Strobihdua  in  the  Purbeck  beds  of 
Swanage.  The  specimen  is  shown  of  the  natural  size  in  Plate  XXIX. 
fig.  4,  and  is  unfortunately  too  much  crushed  to  exhibit  many  details 
of  its  osteology.  It  adds,  however,  a  few  new  points  to  previous 
observations  on  the  genus. 

Head  and  Opercular  Apparatus. — ^The  head  must  have  been 
originally  somewhat  compressed  from  side  to  side,  longer  than  deep, 
and  with  a  pointed  snout.  The  cranium  is  narrow  and  elongated, 
with  a  well-developed  parasphenoid  (pas,);  and  the  cranial  roof 
exhibits  no  ornamentation,  being  only  sparsely  pitted.  The  pre- 
maxUla  (jwiix.)  is  evidently  short,  though  much  broken,  and  the 
maxilla  (nuv,)  is  relatively  long  and  nariow.  This  element  is  robust 
and  has  a  somewhat  wavy  denti serous  border,  its  anterior  two  thirds 
forming  a  gentle  convexity,  this  passing  backwards  into  a  short 
concavity,  and  becoming  convex  again  at  the  hinder  end.  The 
mandible  (md.)  is  also  long  and  narrow,  deepest  at  its  articulation, 
and  gradually  tapering  to  its  pointed  extremity.  The  mandibular 
suspensorium  is  very  oblique,  but  its  elements  are  obscured  by  thin 
postorbital  membrane  bones,  which  seem  to  have  attained  consider- 
able proportions  and  are  externally  unornamented.  The  branchial 
arches  and  pectoral  arch  are  also  covered  by  the  crushed  remains  of 
the  opercular  bones,  which  likewise  exhibit  a  smooth  outer  surface. 
The  preoperculum  {p.op,))8 long, narrow,  and  gently  curved,  without 
a  distinct  inferior  limb. 

Dentition, — A  single  series  of  teeth,  of  large  size  and  well  spaced, 
occupies  the  whole  of  the  margin  of  the  mouth  ahove  and  below. 
Each  tooth  is  fused  with  the  supporting  bone,  has  a  large  pulp-cavity, 
is  somewhat  tumid  at  its  base,  and  ends  upwards  in  a  long,  slender, 
tapering  apex ;  there  is  also  a  characteristic  median  longitudinal 
depression  on  the  outer  aspect  of  the  tumid  base  of  all  the  prindpal 
teeth.  The  teeth  vary  somewhat  in  size,  those  of  the  maxilla  being 
largest  in  the  middle  of  the  great  convexity,  smallest  in  the  concavity, 
and  relatively  long,  slender,  and  closely  arranged  on  the  hinder 
convexity.  In  the  mandible,  the  largest  examples  are  in  the  middle 
of  the  ramus.  There  are  not  less  than  twenty-eight  teeth  in  the 
upper  jaw  and  twenty  in  the  lower. 

Vertebral  Column, — ^The  remains  of  the  vertebrse  (».)  are  seen  in 
the  form  of  narrow,  though  robust  rings,  either  complete  or  nearly 
so,  somewhat  angulated,  and  apparently  with  slight  tuberosities  for 
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the  support  of  the  haemal  arches.  There  are  also  long  slender  ribs 
and  neural  spines. 

Appendicular  Skeleton. — ^The  basal  portion  of  the  pectoral  fin  (p.) 
consists  of  stout  unarticulated  rays,  not  less  thau  fifteen  in  number ; 
but  the  distal  part  of  the  appendage  is  unfortunately  wanting. 

Scales, — There  is  distinct  evidence  of  a  well-developed  squamation. 
The  scales  are  thin,  ganoid,  and  smooth  externally,  and  appear  as  if 
deeply  overlapping. 

Generic  and  Specific  Determination, — ^The  principal  characters  of 
the  fossil  thus  described  show  that  it  pertains  either  to  Caturw  or 
SlrobUodus ;  and,  as  remarked  by  von  Zittel,  the  known  differences 
between  these  two  types  are  so  slight  that  it  is  probable  the  latter 
must  only  be  regarded  as  a  subgenus  of  the  former.  Since,  however, 
the  obliquity  of  the  mandibular  snspeusorium  is  greater  and  the  ossifi- 
cation of  tl^  vertebras  apparently  more  advanced  than  in  the  typical 
species  of  Caturus,  while  the  teeth  exhibit  bases  as  tumid  and  as 
much  indented  externally  as  those  of  the  typical  StrobiloduSf  it  seems 
advisable  to  adopt  the  latter  name  for  the  Purbeckian  fossil,  whatever 
its  value  may  eventually  prove  to  be. 

Of  this  genus,  S.  gigae,  from  the  Lithographic  Stone  of  Bavaria  \ 
and  S.  suchoides,  from  the  Kimmeridge  Clay  of  Norfolk  ^  are  the 
only  two  recognized  species ;  and  the  new  fossil  is  distinguished  from 
both  by  attaining  scarcely  half  the  size,  by  the  relative  narrowness 
of  the  maxilla  and  mandible,  the  slenderness  of  the  apical  portion 
of  the  principal  teeth,  and  the  extreme  elongation  of  the  hindermost 
maxillary  teeth.  It  may  thus  be  r^arded  as  indicating  a  hitherto 
unrecognized  species,  to  be  named  S,  purbec&ensie,  from  its  occurrence 
in  the  PurbecK  beds,  which  constitute  the  highest  horizon  as  yet 
known  to  yield  remains  of  the  genus  in  question. 

Genus  Mesodon. 
[A.  Wagner,  Abb.  k.-bay.  Akad.  Wiss.,  CI.  ii.  Bd.  vi.  1851,  p.  56.] 

Mesodon  daviesi,  sp.  nov.  (Plate  XXYIII.  fig.  5.) 
A  typical  member  of  the  Pycnodont  genus  Mesodon,  from  the 
Purb^  beds  of  Swanage,  is  indicated  not  only  by  the  well-preserved 
fish  shown  in  Plate  XXYIII.  fig.  5,  but  also  by  the  head  and  anterior 
abdominal  r^on  of  another  individual,  which  may  possibly  pertain 
to  a  distinct  species.  The  total  length  of  the  complete  specimen  is 
0*225,  the  figure  being  thus  one  half  of  the  natural  size.  The  fish 
is  round  and  short,  the  maximum  depth  of  the  trunk  immediately  in 
advance  of  the  dorsal  fin  being  somewhat  less  than  the  length  of  the, 
bead  and  trunk  to  the  base  of  the  caudal  fin ;  while  the  head  and 
opercular  apparatus  are  contained  nearly  five  times  in  the  total  length 
(including  the  caudal  fin). 

Head  and  Opercular  Apparatus, — The  bones  of  the  head  are 
much  crushed  and  obscurely  defined,  the  majority  being  partly  broken 
away,  and  some  only  displaying  the  fibrous  inner  aspect.     The  skull 

*  A.  Wagner,  torn,  cit,  p.  75,  pi.  ii. 

=»  TkUUtodm  tmckoides,  R.  Owen,  Oeol.  Mag.  vol.  iii.  (1866),  p.  55,  pi.  iii. 
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and  mandible  together  are  more  than  twice  as  deep  as  broad,  and,  as 
usual  in  the  genus,  the  facial  profile  below  the  frontal  angnlation  is 
vertical.  The  operculum  (op,)  is  small,  having  a  coarse,  radiating, 
fibrous  appearance,  possibly  not  merely  superficial,  but  textural; 
it  is  irregularly  triangular  in  shape,  its  depth  being  at  least  twice 
as  great  as  its  maximum  breadth,  and  the  postero-inferior  angle 
apparently  well-rounded. 

Dentition, — ^The  jaws  and  teeth  are  so  much  crashed  as  not  to  be 
readily  determinable ;  but  the  principal  teeth  are  not  more  than 
twice  as  broad  as  long,  while  the  others  are  of  considerable  relative 
size  and  round.  Appearances  are  also  suggestive  of  there  being  only 
two  outer  series  of  teeth  in  the  mandible  ^. 

Vertebral  Axis, — ^There  is  the  ordinary  vacant  space  denoting  a 
persistent  notochord,  and  the  small  expansions  of  the  bases  of  the 
neural  and  hsemal  arches  are  partly  seen.  There  are  not  less  than 
13  segments  in  the  abdominal  region,  and  20  in  the  caudal,  these 
exhibiting  the  usual  form  and  proportions. 

Appendicular  Skeleton, — To  the  remains  of  the  pectoral  arch 
behind  is  fixed  a  large  expanded  fin,  situated  well  upon  the  side  of 
the  fish.  It  consists  of  numerous  broad  delicate  rays,  doubtless 
closely  articulated,  and  very  divergent  distally.  The  ventral  margin 
that  would  support  the  peUic  fins  is  broken  away ;  but  the  median 
fins  are  well  preserved,  except  the  distal  portion  of  the  anal.  Their 
rays,  like  those  of  the  pectoral,  are  broad,  closely  articulated  from  a 
point  near  the  base>  somewhat  spaced,  and  branching  distally.  The 
dorsal  fin  arises  at  the  middle  point  of  the  trunk,  and  comprises  39 
rays,  of  which  the  fifth  or  sixth  is  probably  the  longest,  its  length 
being  nearly  half  that  of  the  base-line  of  the  fin.  The  anal  fin 
comprises  about  30  rnys,  is  somewhat  more  than  three-quarters  as 
long  as  the  dorsal,  arising  heliind  the  latter,  but  terminating  at  the 
same  point  quite  at  the  end  of  the  caudal  pedicle.  The  caudal  fin 
has  a  narrow  base,  and  its  rays  are  most  slender  and  clustered  at  the 
dorsal  and  ventral  borders ;  the  median  rays  are  sparser  and  more 
robust,  but  scarcely  extend  further  back  than  the  lateral  rays,  thus 
imparting  to  the  fin  a  truncated,  rather  than  a  rounded  form. 

Scales. — ^The  thickened  ribs  of  about  fifteen  vertical  series  of 
scales  are  observed  in  the  abdominal  region,  the  hindermost  pro- 
ceeding from  a  point  slightly  in  advance  of  the  dorsal  fin  and  meeting 
the  origin  of  the  anal.  There  are  also  traces  of  the  serrated  dorsal 
and  ventral  ridge-scales,  but  these  seem  to  have  been  small. 

Generic  and  Specific  Determination. — The  form  and  proportions 
of  the  head,  caudal  pedicle,  and  caudal  fin  demonstrate  that  the 
fish  now  described  is  truly  referable  to  Mesodon ;  and  it  is  one  of 
the  most  complete  examples  of  the  genus  hitherto  made  known. 
The  circumstance  that  so  few  details   are  forthcoming  as  to  the 

'  In  the  imperfect  specimen  mentioned  aboxe  (p.  351 )  there  are  diiUnctlj 
only  two  series  of  teeth  external  to  the  principal  row  in  the  mandible ;  but  the 
present  writer  is  inclined  to  doubt  the  specinc  identity  of  this  fossil  with  the 
Hne  specimen  now  doncribed,  its  principal  lower  teeth  being  broader  in  pro- 
jwrtion  to  their  lengUi  and  the  outer  teeth  relatively  smaller. 
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characters  of  the  teeth  is  somewhat  unfortunate,  and  this  important 
information  must  he  supplied  before  the  species  can  be  regarded  as 
completely  defined.  The  characters  enumerated  above,  however, 
are  at  once  sufficient  to  exclude  from  comparison  all  known  species 
except  the  typical  M,  tnacropterus,  from  the  Lithographic  Stone ; 
and,  as  shown  by  a  nearly  complete  specimen  of  the  last-named  form 
in  the  British  Museum  (no.  P.  5546),  it  is  distinguished  from  the 
Parbeck  fossil  by  the  maximum  depth  of  the  trunk  being  equal  to 
the  combined  length  of  the  head  and  trunk,  while  the  head  and 
opercular  apparatus  together  occupy  not  less  than  one  quarter  of  the 
total  length  of  the  fish.  It  is  thas  evident  that  we  are  concerned 
with  a  new  species ;  and,  the  generic  relationships  of  the  fossil 
having  been  first  recognized  by  Mr.  William  Davies  (in  the  Brit. 
Mas.  R^pster),  the  name  of  Mesodon  daviesi  seems  appropriate. 

EXPLANATION  OF  THE  PLATES. 

Plate  XXVIII. 

Fig.  1.  Oligopleurw  vectensis,  sp.  nov. ;  head,  lateral  aspect,  one  half  natural 
sue.    Wealden ;  Isle  of  Wight.     [B.M.,  no.  42018.] 

ar.y  articular,  d.,  dentary.  ecpt.y  ectopterygoid.  enpt.,  entoptery- 
goid.  y.r.,  gill-rakers,  hm.,  hyomandibular.  mpt.j  metapterygoid. 
Tnx.f  maxilla,  jms.,  parasphenoid.  pTitx.,  premaxilla.  qii.,  quadrate. 
gmx.f  supramaxillaries. 

1  a.  Vertebral  centrum,  posterior  and  lateral  aspects. 

2.  Ditto ;  branchial  arch  and  gill-rakers,  outer  aspect.    Middle  Purbeck 

beds,  Swanage.    [B.M.,  no.  P.  4219.] 

3.  Ditto ;  first  vertebral  centrum  of  same  specimen,  right  lateral  aspect. 

4.  Ditto;  Tertebrae,  lateral  aspect    Ibid,     [B.M.,  no.  P.  1121.] 

5.  Mesodon  daviesi^  sp.  nov. ;  lateral  aspect  of  fish,  one  half  natural  size. 

Ibid,    [B.M..  no.  41387.] 
cp.t  operculum. 

Plate  XXIX. 

Fig.  1.  Oligopleurus  vectensis,  sp.  nov.  ;  anterior  portion  of  dentary  bone, 
lateral  aspect    Middle  Purbeck  beds,  Swanage.    [B.M.,  no.  P.  4219.] 
1  a.  Tooth,  enlarged  four  times. 

2.  Ditto ;  preoperculum,  two  thirds  natural  size.    Ibid,    [UniTcrsity  Col- 

lege, Bristol.] 

3.  OUgopUurus  (?  immature  vectensis) ;  lateral  aspect  offish,  nearly  natural 

lize.    Ibid.    [B.M,  no.  40423.] 

md.y  mandible,  nitp.,  metapterygoid.  op.,  operculum.  p.op.,  pre* 
operculum,    pas.,  parasphenoid.    qu.,  quadrate. 

4.  StrobUodus  purbeckensis,  sp.  nov.  ;   head,  &c.,  lateral  aspect     Ibid. 

[B.M.,  no.  46911.] 

c/.,  olayicle.  mx.,  maxilla,  tmx.,  premaxilla.  p.,  pectoral  fin. 
v.,  Tertebra.    Other  letters  as  before. 

B.M.  ^British  Museum.    Unlesi  otherwise  stated  the  figs,  are  of  the  natural 
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May  6,  1890. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S^  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  April  1890  : — 

The  total  numher  of  registered  additions  to  the  Society*s  Mena- 
gerie during  the  month  of  April  was  104,  of  which  36  were  by 
presentation,  3  by  birth,  46  by  purchase,  1  was  received  in  exchange, 
and  18  on  deposit.  The  total  number  of  departures  during  the  same 
period,  by  death  and  removals,  was  7 1  • 

Amongst  the  additions  special  attention  may  be  called  to  c — 

Two  specimens  of  Simonv's  Lizard  (Laeerta  nmonyi)  from  the 
lonely  rock  of  Zalmo,  near  tiie  island  of  Ferro,  Canaries.  This  is  a 
rare  Lizard  lately  described  by  Dr.  Steindachner  (Anz.  k.  Ak.  Wiss. 
Wien,  1889,  p.  260),  and  only  known  from  this  spot,  where  it  is 
said  to  subsist  on  crabs.  These  specimens  were  obtained  by  Canon 
Trbtram,  F.R.S.,  during  his  recent  visit  to  the  Canaries,  and  were 
presented  to  the  Society  by  Lord  Lilford. 


Mr.  Sclater  exhibited  and  made  remarks  upon  the  stuffed  head  of 
an  Antelope,  sent  to  him  for  identification  by  Mrs.  Montgomerie,  of 
Hunston  House,  Ware,  Herts. 

The  specimen  had  been  shot  by  Commander  R.  A.  J.  Mont- 
gomerie, R.N.,  of  H.M.S.  'Boadicea,'  on  or  about  the  16th  June, 
1889,  when  on  a  shooting'^xcursion  about  four  days  inland  from 
Malimdi,  on  the  East-African  coast,  north  of  Zanzibar.  It  was 
observed,  along  with  several  others  like  it,  amongst  a  herd  of 
Zebras. 

Mr.  Sclater  referred  this  head  to  what  is  commonly  called  the 
Korrigum  Antelope  (Damalis  9enegaleii9i9\  and  made  the  following 
remarks : — 

The  Korrigum  is  a  fine  and  conspicuous  Antelope,  well  figured  iu 
the  'Knowsley  Menagerie'  (tab.  xxi.)  from  specimens  formerly 
living  at  Knowsley ;  but  it  is  still  rare  and  little  known  in  Europe. 
I  have  never  seen  living  specimens  during  my  long  experience 
among  Zoological  Gardens,  and  there  is  no  example  of  its  skin  in 
the  British  Museum,  where  it  is  only  represented  by  a  series  of 
skulls  and  horns  ^ 

The  Korrigum  appears  to  have  a  v^ide  distribution  across  Central 
Africa  from  Senegal  through  the  interior  to  Sennaar  and  Somali- 
Land.  Whether  it  is  really  the  "  Koba "  of  Buffon,  upon  which 
the  term  senegalensis  was  originally  founded  by  Desmarest,  seems 
to  be  uncertain,  but  it  is  certainly  the  Damalis  senegcUensis  of  Gny ; 
and  there  is  no  doubt  that  it  occurs  in  Senegal,  whence  living 

*  There  are  two  stuffed  specimens  in  the  Derby  Museum,  Liverpool,  as  Mr. 
T.  Moore  kindly  informs  mo,  no  doubt  the  animals  formerly  living  in  the 
Knowsley  Menagerie. 
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Specimens  were  transmitted  to  Lord  Derbj  by  Mr.  Whitfield.  Dr. 
Percy  Rendall  has  also  recently  sent  a  skull  of  this  Antelope  from 
the  Upper  Gambia  to  the  British  Museum. 

In  Central  Africa  the  Korrigum  was  obtained  by  Messrs.  Denham 
and  Clapperton  during  their  journey  to  Lake  Tchad.  Proceeding 
further  eastwards,  we  find  this  Antelope  recorded  by  Sundevall  as 


Head  of  Damalis  senegalensis. 


met  with  in  Sennaar,  under  the  name  Bubalis  koba  (Exp.  Pec.  Syst. 
p.  159).  It  is  probably  also  the  Damalis  tiang  of  Heuglin,  so  far 
as  we  can  tell  from  his  figure  and  description  (Antlopen  u.  Buffel 
Nordost-Afr.  p.  23).     Heuglin  tells  us  this  is  one  of  the  commonest 
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Antelopes  on  the  Sobat  and  Bahr-el-Ghasal.     Two  skulls  obtained 
bj  Petherick  on  the  Babr-el-6hasal  are  in  the  British  Museum. 

Examples  of  the   Korrigum   have  recently   been    obtained  bj 
several  of  our  naturalists  and  hunters  in  Eastern  Africa,  where  this 


Fig.  2. 


Skull  of  Damalis  senegaleneU, 


species  appears  to  be  distributed  over  Southern  Somali-Land  as  far 
south  as  the  river  Tana.  Lord  Walsingham  has  a  skull  obtained 
by  Mr.  F.  J.  Jackson,  F.Z.S.,  in  the  vicinity  of  Lamu  (see  fig.  2), 
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and  tbere  is  a  head  in  the  British  Museum  obtained  by  Sir  John 
Kirk  on  the  river  Juba\  We  have  also  the  present  head  now 
before  us,  obtained  in  the  Tana  valley ;  and  the  "  Senegal  Antelope  " 
is  enumerated  among  those  ''seen  up  the  Tana"  by  Sir  Robert 
Harvey  and  his  partv  in  Sir  John  Willoughby's  'East  Africa  and  its 
Big  Game' (p.  283). 

I  append  a  list  of  the  principal  references  to  this  Antelope : — 

Le  Koha,  Buffon,  Hist.  Nat.  xii.  p.  267  (1764)  (Senegal)  (?). 

Senegal  Antelope,  Pennant,  Synops.  Quadrupeds,  p.  38(1771); 
id.  Hist.  Quadrupeds,  p.  91  (1781)  (?). 

Aniilope  senegalensis,  Cuv.  Diet.  Sc.  Nat.  ii.  p.  235  (1816). 

Antilope  koba,  Desm.  N.  D.  d*H.  N.  ii.  p.  167  (1816). 

Ant  Hope  senegalensis,  Desm.  Mammalogie,  p.  457  (1820)  (?)• 

Antilope  senegalensis.  Children  in  Denham  and  Clapperton» 
Narrative  of  Travels  in  N.  and  Central  Africa,  p.  192  (1826). 

Damalis  senegalensia,  Ham.  Smith,  in  Griff.  An.  K.  v.  p.  363 
(1827). 

Antilope  korrigum,  Ogilby,  P.  Z.S.  1836,  p.  103. 

Bubalis  lunatus,  Sund.  Act.  Stock.  1842,  pp.  201,  243  (Sennaar). 

Buhalis  koba,  Sund.  Exp.  Pec.  Syst.  p.  159  (Sennaar)  (1844). 

Damalis  korrigum,  Gray,  List  of  Mamm.  in  B.  M.  p.  158  (1843). 

Dnmalis  aenegalensis.  Gray  in  Knowsl.  Men.  p.  21,  t.  xxi.  (1850). 

Damalis  senegalensis,  Gray,  Cat.  of  Mamm.  in  B.  M.  iii.  Ungulata 
Furc.  p.  126(1852). 

Damalis  tiang^  Heuglin,  Ant.  u.  Buff.  Nordost-Afrika's,  p.  22 
(1863). 

Damalis  senegalensis,  Gray,  Cat.  Rum.  in  B.  M.  p.  45  (1872). 

Damalis  senegalensis,  Gray,  Hand-list  of  Edentates  &c  p.  115 
(1873). 

Damalis  senegalensis,  Noack,  Zool.  Jahrb.  ii.  p.  208  (1887). 

Prof.  G.  B.  Howes,  F.Z.S.,  exhibited  some  specimens  of  Hatteria 
showing  the  "  pro-atlas  "  and  vomerine  teeth,  and  made  the  following 
remarks  thereon : — 

"  Pro-a//iw."— His  attention  had  been  recently  called^  in  conver- 
sation with  Mr.  Boulenger,  to  a  specimen  of  Hatteria  in  which  the 
"  pro-atlas "  was  present  only  on  the  left  side.  The  specimen  in 
question  was  dissected  by  Mr.  Ridewood,  and  was  now  among  the 
exhibits  in  the  index  collection  of  the  Natural  History  Museum. 
As  the  "  pro-atlas "  was  present  only  on  the  left  side  in  Albrecht's 

^  Sir  John  Kirk  writes  to  me,  in  reply  to  inquiries  about  this  specimen,  as 
follows : — 

"  TIm  Senegal  Antelope,  so  far  as  I  know,  is  first  found  on  the  east  coast,  to 
the  north  of  the  river  Sabaki  at  Malimdi.  It  is  common  at.  Merereri  in 
Formoaa  Bay,  where  it  might  be  seen  every  day  when  I  was  shooting  tbere.  It 
was  also  common  between  Lamu  and  Uie  river  Juba,  where  I  first  shot  it.  So 
far  aa  I  am  aware  it  does  not  exist  anywhere  on  the  coast  south  of  the  Sabaki, 
but  may  be  found  further  inland.  In  the  Kilimanjaro  district  it  is  replaced  by 
Aleelapku$  eokii,  and  in  the  country  opposite  Zanzibar  by  the  (so-called)  A, 
liekttnsteinif  which,  however,  I  suspect  is  not  the  same  as  A»  iichtenkeinif  Pet^ra, 
of  the  Zambesi  region.**^?.  L.  S. 
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ori^nal  specimen  (Bullet.  Mas.  Belg.  t.  ii.  p.  185),  and  as  doubts 
had  recently  been  thrown  upon  its  existence  by  Comet  and  Smets 
(c/.  Dollo,  Zoolog.  Jahrb.  Jena,  t.  iii.  Anat.  p.  433),  he  deemed  it 
advisable  to  examine  the  material  at  his  disposal  Six  spirit-specimens 
were  accordingly  examined ;  ^ve  of  them  showed  that,  as  with  the 
examples  of  Baur  (Zoolog.  Anz.  1886,  p.  1)  and  Dollo,  the  **  pro- 
atlas  *'  was  present  and  bilaterally  symmetrical,  while  in  the  sixth 
(yiii.)  it  was  present  on  the  right  side  only,  having  been  apparently 
remoTcd  on  the  left.  He  fully  acquiesced  in  Dollo's  criticisms  of 
the  statements  made  by  Comet  and  Smets  and  of  the  views  of  theae 
and  other  observers,  and  agreed  with  them  in  regarding  the  **  pro- 
atlas"  as  {I.e.  p.  437)  "without  doubt  constant  in  Hatteria" ; 
he,  moreover,  beueved  that  it  was  invariably  present  on  both  sides, 
and  that  in  those  examples  in  which  it  had  been  detected  on  one 
side  only,  it  had  been  either  lost  (as  suggested  by  Albrecht,  /.c 
p.  192)  in  maceration,  or  incautiously  removed.  Referring  to  the 
general  relationships  and  morphology  of  the  "  pro-atlas,'*  he  pointed 
out  that  the  former  are  most  nearly  in  haraiony  with  the  suppositioo 
that  it  represents  the  arches  of  a  vestigial  vertebra.  It  articulatea 
upon  the  skull ;  and  in  its  relations  to  the  episkeletal  mosclea  it 
repeats  the  conditions  of  the  atlas ;  its  arches  are  preformed  in  carti- 
lage (of.  Baur,  Amer.  Nat.  1886,  p.  288);  they  lie,  like  those  of  a 
normal  vertebra,  buried  in  the  dorso-lateral  (occipito-atlantal)  liga- 
ments (fijr*  3)  of  the  vertebral  column,  and  their  separation  in  the 
dorsal  middle  line  is  but  an  exaggeration  of  that  so  characteristic  of 
the  atlas  in  Haiteria,  Crocodilia,  and  many  other  Sauropnda.  He 
stated  that  he  was  inclined  to  accept  Dollo's  declaration  of  homology 
between  those  various  structures,  which  have  been  described  in  leading 
classes  of  Vertebrata,  to  which  he  collectively  applies  the  term  **  pro- 
atlas"  (for  genera  and  species  see  Dollo,  Bull.  Mus.  Belg.  t.  iii. 
p.  1 27,  and  Zoolog.  Jahrb.  /.  c.) ;  and  that  the  views  of  that  author 
appeared  to  him  to  be  in  complete  harmony  with  Froriep's  important 
discovery  (Archiv  f.  Anat.  u.  Phys.,  Anat.  Abth.  1882,  p.  279)  of 
the  vertebral  nature  of  the  occipital  segment  of  the  skull,  and  with 
those  of  Sagemahl  (Morpholg.  Jahrb.  Bd.  ix.  p.  177)>  Jungerseo, 
and  others  which  bear  upon  it. 

Fomerine  Teeth. — These  were  originally  described  by  Baur  (Zod. 
Anz.  1888,  p.  85)  in  a  young  individual  of  210  miUiro.  total  length, 
the  skeleton  of  which  was  still  largely  cartilaginous.  Prof.  Howes'a 
interest  in  the  question  had  been  heightened  by  a  statement  of  Mr* 
Boulenger's  to  the  effect  that  he  had  not  been  able  to  find  vomerine 
teeth  in  any  of  the  skulls  of  Hatteria  in  the  Natural  History  Muaeum. 
He  had  examined  the  palates,  in  all,  of  nine  specimens,  detaik  of 
which  were  given  as  follows : — 


Spedmena  examined. 
Prepared  skeletons. 


*Pr(HUlas** 
i.  200  mm., 
ii.  220  mm.. 


Vomerine  teeth 
absent, 
present,  the  ri^ht  the  larger. 
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Carcases. 

I  *' Pro-atlas** 

iii.    (^,240  mm.  I  present  on  both  sides. 

W.  240  mm i  present  on  both  sides. 

T.  Senile  (^,  225  mm.  present  on  both  sides. 

▼i.    $,220  mm |  present  on  both  sides. 

Tii.   cf,210mm present  on  both  sides. 


iii.   2, 

IX.    $, 


Vomerine  teeth 
last  traces, 
absent. 

present  on  right  side  only, 
absent. 

present,  bilaterally  symme- 
trical, 
absent, 
absent. 


182  mm damaged. 

158  mm present  on  both  sides. 

Fire  of  the  above-named  specimens  are  in  the  ttaching  oolleotion  of  the 
Normal  School  of  Science  ana  Boyal  School  of  Mines,  S.  Kensington ;  for 
the  opportunity  of  examining  three  others  Prof.  Howes  was  indebted  to  his 
former  pupil  Mr.  A.  Yaughan  Jennings,  who  had  just  returned  from  "New 
Zealand,  and  for  the  remaining  one  he  had  to  thank  his  Demonstrator, 
Bir.  M.  P.  Woodward. 

The  occasional  absence,  mutilation,  or  reproduced  condition  of  the  tail  render 
maasurements  expressive  of  the  total  lengtn  of  the  body  of  a  Lizard  of  little 
▼alna.  Those  given  above  express  the  lenfi;th  of  the  bodv  along  the  mid- ventral 
line,  from  the  posterior  edge  of  the  symphysis  isohii  (which  can  be  readily  felt 
through  the  skm)  to  the  anterior  one  of  tne  symphysis  mandibuli. 


Fig.  1. 


Hattena  punctata. 
Fig.  1.  Anterior  palatal  region  of  skull,  showing  bilaterally  symmetrical  Tome- 

rine  teeth.    (Young  [sexually  mature]  c^.) 
Fig.  2.  Similar  view  of  a  second  specimen,  showing  asymmetrical  condition  of 

the  teeth  together  with  their  mode  of  suppression,  and  apparent 

duplication  on  the  right  side. 
Fig.  3.  Dorsal  aspect  of  the  occipito-atlantal  region  to  show  the  "  pro-atlas  ** 

in  relation  (right  side)  to  the  occipito-atlantal  ligament  and  skull, 

and  (left  side)  to  the  dorsal  episkeletal  muscles. 
Reference  lettert. — m.,  dorsal  episkeletal  muscles ;  n.p,y  posterior  nares ;  />/., 
palatines;  pt.,  pterygoids;   vo.,  vomers;  i,  ''pro-atlas'';  ii,  atlas;  iii,  axis 
vertebra. 

Four  of  these  showed  the  teeth  in  ao  unmistakable  form  ;  and  in 
all  which  had  not  been  macerated  he  found,  whether  teeth  were 
present  or  not,  a  couple  of  thickenings  of  the  mucous  membrane, 
in  the  region  which  they  occupied,  beneath  which  there  lay  corre- 
sponding ridges  of  the  vomers.     He  had  noted  the  presence  of  these 
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ridges  in  all  the  skulls  which  he  had  examined.  Alluding  to  the  teeth 
themselves,  he  said  he  had  been  able  to  examine  them  in  relatioa 
to  the  mucous  membrane  of  the  roof  of  the  mouth  in  two  specimens. 
In  one  of  these,  it  so  happened  that  the  teeth  were  unequally  deve- 
lopedi  that  of  the  right  side  being  the  larger.  The  individual 
tooth  alluded  to  was  the  largest  he  had  obgerved;  its  apex  was 
exposed,  but  it  could  not  in  any  sense  be  said  to  project  into  the 
cavity  of  the  mouth.  The  tooth  of  the  opposite  side,  which  had 
more  nearly  the  proportions  observed  in  other  specimens,  was 
wholly  buried  beneath  the  mucous  membrane,  in  the  manner  of  a 
vestigial  structure.  In  the  other  specimen  the  insignificant  vestigea 
of  the  teeth  which  were  present  lay  wholly  beneath  the  macous 
membrane,  which  completely  covered  their  apices. 

In  one  specimen  there  was  present  on  the  right  side  (^s.  2,  p.  359) 
a  small  tooth-like  tubercle  in  continuity  with  the  base  of  the  vomerine 
tooth.  He  was  unable  to  say  definitely  whether  the  former  repre- 
sented a  distinct  tooth  or  a  dismembered  portion  of  the  larger  one. 

Commenting  upon  the  aforementioned  facts,  he  pointed  out  that 
in  the  recently  discovered  Palceohatteria  of  the  Permian  (Credner, 
Zeitschr.  deutsch.  geolog.  Gesellsch.  18H8,  p.  490),  which  animal 
unmistakably  connects  the  living  Hatteria^nxiYi  the  StegocepluUia,  the 
vomers  were  markedly  dentigerous.  It  becomes  therefore  a  question 
whether,  in  Hatteria,  we  are  dealing  with  a  vestigial  or  a  reversional 
condition  of  the  same.  Baur*s  observation  alluded  to  would  seem 
to  indicate  that  vomerine  teeth  appear  in  the  young  individual  and 
disappear  with  advancing  age.  On  the  other  hand,  the  most 
marked  development  of  the  individual  tooth  which  Prof.  Howes  had 
observed  was  realized  in  a  senile  old  male  (v.),  while  Mr.  Boulenger 
had  failed  to  find  teeth  in  a  specimen  much  younger  than  that  of 
Baur^  The  presence  of  a  minute  tooth  on  one  side  (ii.),  where  that 
of  the  other  was  well  defined,  was  suggestive  of  a  peculiar  mode  of 
disappearance  of  paired  vestigial  structures  known  elsewhere  (which 
he  illustrated  by  the  exhibition  of  a  Pigeon's  intestine  in  which 
but  one  of  the  two  familiar  cseca  was  present),  and  therefore  indicatire 
of  the  vestigial  nature  of  the  vomerine  teeth.  The  observations 
of  Boulenger  and  Bsur  did  not  appear  to  him  to  be  contradictorr, 
as  vestigial  structures  are  well  known  to  frequently  appear  late. 

So  far  as  the  evidence  afforded  by  his  tooth-bearing  specimens 
went,  the  tooth  of  the  left  side  was  the  more  variable,  that  being 
either  small  or  absent,  while  the  tooth  of  the  right  side  was  well- 
developed  or  even  duplicated  (?).  It  would  therefore  appear  that 
the  teeth  in  question  are  not  only  vestigial  but  that  they  are,  at  the 
present  time,  undergoing  suppression  from  left  to  right. 

Prof.  Howes  finally  directed  attention  to  the  fact  that  those 
individuals  possessed  of  teeth,  in  which  he  had  been  able  to  determine 
the  sex,  were  males,  and  alluded  to  the  desirability  of  information 
concerning  the  vomer  of  Colenso's  supposed  new  species  of  Hatterim 
(Sphenodon  diversum.  Trans.  New  Zealand  Instit.  vol.  xviii.  p.  118> 
1886). 
'  In  the  possesiion  of  Sir  W.  BuUer,  approximato  total  length  about  120 1 
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Two  letters  were  read  addressed  to  the  Secretary  bj  Dr.  Emin 
Pasha,  C.M.Z.S.,  dated  Bagamojo,  March  1890,  announcing  that 
he  had  forwarded  certain  zoological  specimens  for  the  Society's 
acceptance.  Amongst  them  was  an  example  of  Anomalvrus  orien- 
talise Peters,  from  Monda,  in  the  Nguru  Mountains,  and  one  of 
Rhynchocyon  petersi  from  Mandera. 

Mr.  Henry  Seebohm  exhibited  a  specimen  of  the  Eastern  Turtle- 
DoTe  (Turtur  orientalis),  which  had  been  sent  to  him  by  Mr.  James 
Backhouse,  jr.,  of  York,  with  a  letter  stating  that  it  had  been  shot  on 
the  23rd  of  October  last  at  a  place  commonly  known  as  Nab  Gutter, 
a  small  stream  running  from  Oliver's  Mount  near  Scarborough  down 
to  the  sea.  It  flew  very  swiftly  and  was  pursued  by  a  number  of 
small  birds.  A  Hed-breasted  Flycatcher  {Musdcapa  parva)  was 
shot  in  the  same  locality  on  the  same  day.  This  example  of  the 
Eastern  Turtle-Dove  is  in  the  plumage  of  the  first  autumn,  without 
the  pied  patch  on  each  side  of  the  neck.  The  Oriental  Turtle- 
DoTe,  in  its  tvpical  form,  with  the  axillaries,  under  tail-coverts,  and 
the  tips  of  most  of  the  tail-feathers  bluish  grey,  bred  in  South- 
east Siberia,  China,  and  Japan,  as  well  as  in  the  hilly  part  of  India. 
It  was  not  known  to  have  previously  occurred  in  the  British  Islands, 
but  it  had  twice  been  recorded,  both  times  in  immature  plumage, 
in  the  north  of  Scandinavia. 


Prof.  F.  Jeffrey  Bell,  F.Z.S.,  read  the  first  of  a  series  of  papers 
entitled  ''Contributions  to  our  Knowledge  of  the  Antipatharian 
Corals."  The  present  communication  contained  the  description  of 
a  particularly  fine  example  of  the  Black  Coral  of  the  Mediterranean 
{Qerardia  lamarcki),  and  an  account  of  a  very  remarkable  Antipatliid 
from  the  neighbourhood  of  the  island  of  Ma\iritius,  v^hich  it  was 
proposed  to  call  Antipathes  robillardi, 

Thia  Memoir  will  be  published  in  the  Society's  *  Transactions.* 

The  following  papers  were  read  : — 


1.  Notes  on  the  Wild  Sheep  and  Mountain- Antelope  of 
Algeria.     By  E.  N.  Buxton  \ 

[Beceived  March  31, 1890.] 

Daring  a  shooting-excursion  into  the  Algerian  Atlas  in  1890,  I 
obtained  specimens  of  the  Wild  Sheep  and  the  Mountain-Gazelle,  of 
which  the  mounted  heads  are  now  exhibited. 

My  expedition  was  undertaken  in  January  and  February  of  the 
present  year.  The  Djebel  Metlili  overlooking  £1  Kantera,  a  station 
CD  the  Biskra  railway,  was  the  first  range  I  tried  (or  Wild  Sheep.  I 
was  advised  by  naturalists  at  home  that  the  extension  of  the  railway 
to  this  point  would  certainly  have  driven  them  further  afield.  It  sc 
'  CommuDicated  by  P.  L.  Sclatcr,  M.A.,  Ph.D.,  F.R.S. 
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happened,  however,  that,  thoagh  we  were  singalarlj  anlacky  id  our 
hantiDg  here,  we  saw  them  oo  several  occasions  within  sight  of  the 
Station  and  within  hearing  of  the  railwav-whistle.  This  was  no  doabt 
owing  to  the  fact  that  there  is  a  very  lofty  and  broken  cliff  at  that 
end  of  the  mountain.  On  one  occasion  I  saw  with  the  telescope,  from 
the  neighbourhood  of  the  Station  itself,  a  small  herd  about  4  miles 
off,  near  the  top  of  the  mountain. 

Other  ranges  which  we  explored,  and  where  we  found  the  Sheep, 
were  the  curiously  honeycombed  Salt  Mountain  (literally  of  solid 
salt)  to  the  east  of  £1  Outaja,  a  few  miles  south  of  £1  Kantera ;  Boa 
Arif,  12  miles  to  the  west  of  that  place ;  and  the  Ahmar  Khadou, 
40  miles  to  the  east  of  Biskra,  and  forming  part  of  the  Aur^  Range. 
In  fact,  we  found  more  or  less  of  them  in  every  precipitous  range 
where  we  sought  for  them. 

The  Sheep  {Ovit  tragelaphus)  rejoices  in  a  confusing  number  of 
vernacular  names.  In  the  Gardens  of  this  Society  it  is  known  as  the 
"Aoudad."  The  name  is  not  recognized  iu  Algiers,  where  it  is 
called  "  Moufflon,  i.  Mauchettes  "  hy  the  French,  and  "  Aroui "  by 
Arabs,  or,  in  the  case  of  the  old  males, "  Feshtal." 

The  Aroui  are  thinly  scattered  all  over  the  above-named  ranges, 
wherever  they  are  rough  and  precipitous,  and  are  doubtless  to  be 
found  in  similar  spots  on  all  the  arid  southern  slopes  of  the  Atlas 
from  the  Atlantic  to  Tunis.  They  are  unknown  further  into  the 
mountains,  t.  e,  nearer  to  the  coast,  and  I  do  not  think  are  ever 
found  out  of  sight  of  the  desert  \ 

After  numerous  inquiries  I  cannot  hear  authoritatively  of  any 
Englishman  who  has  successfully  stalked  these  animals  until  we  did 
80,  though  I  heard  of  two  who  have  tried  and  failed.  This  is  not 
surprising,  for  they  are  more  difficult  to  find  than  any  animal  I  have 
ever  hunted.  My  own  experience  will  illustrate  this.  I  hunted  for 
twenty* three  days,  being  nearly  always  out  from  before  sunrise  till 
after  sunset,  and  I  got  shots  at  only  four  during  that  time.  The 
reason  for  this  is  the  extraordinary  capacity  for  hiding  itself  shown 
by  the  "  Aroui,"  in  which  it  is  assisted  by  its  own  nearly  invisible 
colour,  which  is  a  pale  rufous-yellow,  and  by  the  extremely  broken 
character  of  the  rocks,  which,  being  for  the  most  part  of  a  soft 
limestone,  readily  decompose  and  are  cut  into  numerous  fantastic 
hollows  and  fissures,  and  are  covered  in  many  places  with  a  rather 
extensive  growth  of  scrubby  Thuya  bushes. 

The  habits  of  the  Arabs,  continued  for  countless  generations,  have 
helped  to  form  the  habits  of  the  Aroui.  The  nomad  tribes  pitch 
their  tents  necessarily  within  reach  of  one  of  the  scanty  springs  of 
water,  and  daily  lead  their  flocks  of  goats  up  the  mountains,  and  no 
cliff  or  corrie  is  safe  from  their  intrusion.  The  Aroui  have  thus  no 
means  of  escaping  from  them,  as  every  mountain  within  reach  of 
water  is  similarly  infested.     They  are  constantly  within  sight  and 

*  The  Arabfl  say  that  these  Sheep  never  drink  more  frequently  than  onoe  in 
five  days ;  but  though  this,  no  doubt,  enables  them  to  traverse  long  distances  in 
these  thirsty  slopes,  I  do  not  think  thej*  are  often  fotmd  at  a  great  distanee 
from  water.-  E.  N.  B. 
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hearing  of  the  Arabs  and  their  goats,  and  as  they  cannot  get 
awaj  they  have  developed  the  art  of  hiding  themselves  to  an  extra- 
ordinary extent,  and  they  have  unlimited  confidence  in  their  own 
invisibility.  This  was  demonstrated  by  me  one  evening  when  I  sat  for 
twenty  minutes  carefully  spying  the  surrounding  country.  The  knoll 
on  which  I  sat  commanded  a  small  shallow  hollow.  In  this  there 
was  not  a  vestige  of  cover  except  a  few  thin  Thuya  bushes  wiiich 
looked  as  if  they  could  not  hide  a  rat.  It  was  not  till  I  rose  to  shift 
mj  position  that  a  female  Aroui  and  two  yearlings  started  from  these 
bushes.  They  had  been  lying  within  60  yards  of  me,  and  must  have 
been  fully  conscious  of  my  presence  all  the  time.  The  Aroui,  in  this 
habit  of  hiding,  is  ytty  like  the  Pyrenean  Ibex,  which  lives  in 
rather  similar  ground,  and  also  trusts  to  concealment  in  preference  to 
flight.  It  is  yery  similar  to  it  in  other  respects — e.g,  observe  the 
inward  turn  of  the  end  of  the  horns  to  enable  it,  I  presume,  to  push 
through  the  scrub.  The  Alpine  Ibex,  which  lives  in  the  open,  has 
no  such  inward  curve. 

The  Mountain-Gazelle  of  Algeria,  which  Mr.  Sclater  identifies  as 
Gaselia  kevella  \  is  about  twice  the  size  of  the  common  Gazelle  of 
the  plains  {GaztUa  dorcaa),  and  has  straight  instead  of  lyre-shaped 
horns.  It  lives  on  the  same  kind  of  steep  ground  as  the  Aroui, 
perhaps  at  a  rather  lower  elevation.  The  fact  that  it  is  essentially  a 
mountain  animal  is,  I  think,  shown  by  its  large  callous  knees,  like 
those  of  a  London  cab-horse.  The  Aroui  has  the  same.  They  are, 
I  think,  absent  in  the  GateUa  dorcas.  Another  feature  consists  of 
the  curious  hollows  or  pouches  on  either  side  of  the  testicles.  It  was 
suggested  that  they  are  for  the  purpose  of  concealing  those  organs 
in  cold  weather. 

The  GateUa  kevella  is  rarely  seen,  and  still  more  rarely  got.  We 
had  five  accomplished  telescopists  in  my  party,  but  we  only  spied  it 
on  the  single  occasion  when  I  killed  the  one  of  which  the  head  is 
now  exhibited.  This  was  on  a  low  range  a  few  miles  to  the  west  of 
£1  Outaja.  On  two  other  occasions  we  *'  pumped  "  them  without 
getting  a  shot.  Out  of  two  or  three  hundred  pairs  of  Gazelle-horns 
which  I  saw  in  curiosity-shops  in  fiiskra,  there  were  only  four  or 
five  pairs  of  the  ''  £dmi,"  as  the  Arabs  call  this  Gazelle. 


2.  On  a  remarkable  Antler  from  Asia  Minor. 
By  R.  Lydekker,  B.A.,  F.Z.S. 

(Plate  XXX.) 

[Beceived  March  28, 1890.] 

In  the  year  1879  Mr.  C.  G.  Danford '  exhibited  to  the  Society  an 
antler  of  a  large  Deer  from  Asia  Minor ;  while  subsequently,  in  a 
communication  by  that  gentleman  and  the  late  Mr.  £.  R.  AUton  ', 

'  [GaieUa  kewUa  (Pallas),  m  identified  by  Lataste  (fitude  de  la  Faune  de& 
Yertibr^  de  Barbarie,  p.  172).— P.  L.  8.J 
=*  Proc.  Zool.  8oo.  1879,  p.  5G2.  »  Ibid.  1880,  p.  :»4. 
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the  same  specimen  is  alluded  to  in  the  following  words : — *'  At  the 
village  of  Jarpuz,  at  the  foot  of  the  Bimboghas  Mountains  near 
Albistan,  Danford  obtained  from  a  peasant  a  very  remarkable  Deer's 
antler,  in  either  a  subfossil  or  a  greatly  weathered  condition :  and  he 
saw  another  similar  specimen  in  the  same  locality.  When  he 
exhibited  this  antler  at  a  meeting  of  the  Society  last  year  there  was 
some  difference  of  opinion  as  to  whether  it  was  or  was  not  an 
abnormal  specimen  of  Cervus  elaphus ;  but  as  we  are  ourselves 
strongly  of  opinion  that  it  cannot  be  referred  to  any  known  recent 
Deer,  we  reserve  its  description  for  another  opportunity." 

Recently  Mr.  Danford  has  presented  this  interesting  specimen  to 
the  British  Museum,  and>  at  the  request  of  Mr.  O.  Thomas,  I  have 
undertaken  an  examination,  the  results  of  which  are  now  laid  before 
the  Society.  I  may  say,  first  of  all,  that  my  conclusions  differ  from 
those  arrived  at  by  Messrs.  Danford  and  Alston,  and  that  the  speci- 
men, in  my  judgment,  is  nothing  more  than  a  very  abnormal  antler 
of  a  Red  Deer.  There  is  nothing  in  the  condition  of  the  specimen 
to  suggest  fossilization,  although  it  has  evidently  been  exposed  for  a 
considerable  period  to  the  action  of  the  atmosphere. 

This  antler  (Plate  XXX.  fig.  1)  belongs  to  the  right  side,  and  is 
perfect,  with  the  exception  of  the  base,  which  has  been  longitudinally 
split,  so  as  to  carry  away  the  brow-  and  bez-tynes.  It  is  that  of 
an  animal  nearly  or  quite  as  large  as  the  Maral,  the  beam  being 
very  stout  and  as  much  as  two  and  a  half  feet  in  length.  Unfor- 
tunately the  imperfect  condition  of  the  base  renders  it  impos- 
sible to  be  certain  that  both  a  brow-  and  a  bez-tyne  were  present, 
hut  from  the  presence  of  a  prominence  some  distance  above  the  burr 
corresponding  to  the  point  of  origin  of  a  bez-tyne,  I  am  inclined  to 
consider  that  both  these  tynes  may  have  been  present,  although,  as 
is  not  uncommonly  the  case,  they  must  have  originated  very  close 
together.  Above  the  point  of  origin  of  the  presumed  bei-tyne  there 
is  an  almost  cyUndrical  and  nearly  straight  beam  extending,  without 
any  trace  of  a  trez-tyne,  for  a  distance  of  two  feet.  Beyond  this 
point  the  beam  suddenly  expands  into  a  crown,  which  is  imperfectly 
palmated,  consisting  of  a  stout  cylindrical  anterior  tyne,  of  a  median 
palmation  with  five  snags,  and  of  a  somewhat  flattened  posterior  tyne 
terminating  in  two  snags.  The  whole  of  the  crown  forms,  so  to 
speak,  one  side  of  a  cup,  so  that  no  true  cup  occurs. 

At  first  sight  this  antler  looks  utterly  unlike  that  of  a  Red  Deer, 
but  further  comparison  shows  that  it  may  be  readily  derived  from  the 
more  normal  type.  Thus,  if  I  am  right  in  considering  that  both  a 
brow-  and  bez-tyne  were  developed,  we  h^ve  one  very  strong  point  in 
favour  of  this  view.  Next,  if  the  crown  be  compared  with  antlers 
hke  the  specimens  in  the  Geological  Department  of  the  Britu»h 
Museum  (No.  M.  392)  from  an  Irish  lake,  figured  in  Owen's  'British 
Fossil  Mammals  and  Birds,'  p.  472,  fig.  196,  it  will  be  found  that  the 
palmation  of  the  crown  is  very  similar  in  the  two,  if  we  remove  the 
tyne  forming  the  external  portion  of  the  cup  in  the  Irish  specimen. 
A  much  more  striking  resemblance  is,  however,  presented  by  three 
recent  detached  antlers  in  the  Museum^  some  at  least  of  which  were 
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obtained  from  the  Crimea,  and  all  of  which  are  referred  to  the  Red 
Deer.  One  of  these  (represented  in  Plate  XXX.  fig.  2)  is  a  right 
antler,  with  only  a  rudimental  brow-tyne,  and  above  this  a  straight 
beam  with  no  tjne  till  the  crown  is  reached.  The  latter  is  slightly 
palmated  and  terminates  in  three  snags.  Such  an  antler,  it  appears 
to  me,  is  likely  to  be  merely  an  earlier  stage  of  one  of  the  present 
type ;  and  if  the  one  is  rightly  referred  to  the  Red  Deer,  I  think 
there  can  be  no  hesitation  in  considering  the  other  as  referable  to  the 
same  form.  Another  and  larger  antler  from  the  Crimea  exhibits  the 
usual  brow-,  bez-,  and  trez-tynes,  and  then  expands  at  the  summit 
into  a  distinctly  palmated  crown  with  three  snags.  A  third,  if  the 
trez-tyne  were  removed,  would  be  not  at  all  unlike  the  specimen 
under  consideration,  although  with  less  palmation  of  the  crown. 

Again,  on  turning  to  the  magnificent  series  of  Red  Deer  antlers 
fignred  in  A.  B.  Meyer's  '  Die  Hirschgeweih  Sammlung  im  kon  . 
Schlosse  zu  Moritzburg'  (1883),  I  find  that  some  of  the  abnormal 
specimens  approach  the  one  before  us,  although  none  are  exactly 
similar.  Thus  the  left  antler  of  the  head,  figured  in  plate  xvi.  of  that 
work,  has  a  palmation  not  unlike  Mr.  Danford's  specimen,  although 
there  is  an  inner  tyne  to  the  crown,  which  thus  forms  a  cup,  and  the 
trez-tyne  is  developed.  Again,  the  left  antler  in  plate  xxix.  shows 
the  complete  abortion  of  both  brow-  and  bez-tyne,  and  the  absence 
of  any  trace  of  a  trez-tyne  ;  the  beam  forming  a  long  unbroken  shaft 
like  the  specimen  before  mentioned. 

These  instances  are  sufiicient  to  show  that  the  peculiarities  of  the 
antler  obtained  by  Mr.  Danford  are  paralleled  by  other  specimens 
which  are  clearly  referable  to  the  Red  Deer,  so  that  we  have  every 
reason  for  regarding  it  as  belonging  to  that  species.  I  have  con- 
sidered it  advisable  that  this  antler  should  be  figured,  firstly,  because 
it  has  been  regarded  as  representing  a  new  species  of  Deer,  and 
secondly,  since  it  is  important  as  indicating  how  much  care  must  be 
exercised  in  founding  so-called  new  species  upon  detached  and 
imperfect  fossil  antlers. 

EXPLANATION  OF  PLATE  XXX. 
Fig.  1.  An  abnormal  right  antler  of  Cervus  elaphus,  from  Asia  Minor. 

2.  Another  abnormal  right  antler  of  the  same  species,  from  the  Crimea. 

Both  figures  are  I  nat.  size. 


3.  On  the  Minute  Structure  of  the  Eye  in  some  Shallow- 
Water  and  Deep- Sea  Species  of  the  Isopod  Genus 
Arcturus.  By  Fbank  E.  Beddabd^  M.A.,  Prosector  to 
the  Society. 

[Beceived  April  16, 1890.] 
(Plate  XXXI.) 

Three  years  ago  I  communicated  a  paper  to  the  Royal  Society  of 
Edinburgh  upon  the  structure  of  the  Eye  in  the  two  Isopodan  families 
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of  the  Serolidse  and  the  Cyinothoidae,  which  was  published  m  the 
*  Transactions.'  The  present  paper  is  a  continuation  of  the  same 
subject,  but  deals  with  the  genus  Jrciurus.  The  material,  like  that  of 
my  former  paper,  consists  of  teased  preparations  andof  sections  of  the 
eyes  of  species  obtained  during  the  voyage  of  H.M.S.  '  Challenger,* 
all  of  which  species  have  been  described  by  me  in  my  Report  (3). 

In  my  paper  on  the  structure  of  the  eye  in  the  Cymothoidse,  I 
mentioned  the  principal  papers  dealing  with  the  Isopodan  eye,  which 
are  not  many  in  number.  Since  the  appearance  of  that  paper  but 
little  has  been  published  upon  the  Isopodan  eye.  I  am,  indeed,  only 
acquainted  with  a  single  memoir  upon  the  subject,  one  by  Mr.  S. 
Watase  (11) ;  this  paper  deab  largely  with  SeroUs^  but  it  contains 
also  some  very  weighty  observations  upon  the  morphology  and 
pedigree  of  the  Arthropod  eye  in  general. 

It  is  gratifying  to  me  personally  to  find  that  Mr.  Watase  has 
'*  verified  all  the  chief  results ''  of  my  own  research.  This  (act 
also  gives  me  greater  confidence  in  laying  the  present  paper  before 
the  Society.  If  the  state  of  preservation  of  the  specimens  of  SerolU 
was  so  good  as  to  enable  me  to  state  accurately  the  principal  fiicts 
in  the  anatomy  of  the  eye,  it  seems  likely  that  the  Arcturi^  which 
were  preserved  in  an  identical  fashion,  will  also  furnish  reliable  data. 
In  any  case  our  knowledge  of  this  particular  genus  is  at  present,  so 
far  as  I  am  aware,  absolutely  ml ;  and  it  is  almost  unnecessary  to 
state  that  the  deep-sea  forms  are  as  little  known  as  those  which  in- 
habit the  shallower  waters.  Mr.  Watase,  in  his  description  of  the 
eye  of  Serolis,  which  occupies  the  first  ^Ye  pages  of  the  special  part, 
refers  to  the  presence  of  a  "comeagen"  *  (a  term  introduced  by 
Patten,  13)  below  the  cornea  and  above  the  cells  of  the  vitrella ;  be 
also  figures  a  row  of  pigmented  cells  surrounding  the  vitrella  \ 
These  structures  were  not  figured  or  described  by  myself,  but  I  am 
not  prepared  to  dispute  the  probable  justice  of  Mr.  natase's  addition 
to  my  own  account. 

It  seems  to  me  to  be  very  probable  that  this  comeagen  layer  is, 
as  Patten  has  particularly  insisted,  always  present  in  eyes  of  these 
types ;  and  Watase  has  shown  a  very  strong  raUon  cTSire  for  its 
presence. 

The  present  paper,  however,  only  professes  to  be  a  yery  small 
contribution  to  the  morphology  of  the  Isopodan  eye ;  the  main 
object  is  to  compare  the  minute  structue  of  the  eye  of  species  liviug 
in  shallow  water  with  that  of  their  deep-sea  allies. 

The  questions  involved  are  interestmg  and  lead  to  some  rather 
important  conclusions  about  the  life  of  these  deep-sea  forms. 

In  the  first  part  of  my  '  Challenger '  Report,  dealing  only  with  the 
very  remarkable  genus  Serolis  (2),  I  gave  some  figures  and  a  brief 
description  of  the  structure  of  the  eyes  in  two  deep-sea  species,  vis. 
SeroUs  bromleyana  and  Serolis  netera.  Without  recapitulating  all 
the  results  here,  I  may  point  out  that  the  eyes  in  those  forms  showed 
very  considerable  traces  of  degeneration;    this   degeneration  was 

'  PI.  xnx.  fig.  1  eg,  fig.  1"  a. 

^  Thia  term  was  introduced  by  Lankeeter  and  Bourne. 
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shown  to  have  affected  all  the  component  parts  of  the  eye.  The 
cornea  was  little  (S,  netera)  or  hardly  at  all  (S.  bromleyana)  convex 
below ;  the  lens  was  granular,  and  could  hardly  haye  been  transparent 
during  life ;  the  rhabdom  and  retinules  were  not  recognizable — 
at  least  in  the  form  which  they  present  in  other  (shallow-water) 
species.  The  amount  of  pigment  present  was  comparatively  small, 
or,  as  in  <S.  bromleyana  and  S.  gracilis,  completely  absent.  I  hope 
to  show  in  the  present  paper  a  somewhat  similar  though  less  marked 
series  of  changes  in  the  eyes  of  the  deep-water  Arcturi, 

Before  the  appearance  of  my  preliminary  account  of  the  genus 
Seroiis  (1),  which  contained  a  summary  of  observations  upon  the 
structure  of  the  eye,  but  little  had  been  done  in  investigating  the 
histology  of  that  organ  in  deep-sea  Crustacea.  Dr.  P.  P.  C.  Hoek, 
in  his  Report  on  the  *  Challenger  *  Pvcnogonida  (6),  mentioned  that 
pigment  is  often  absent  from  the  eves  of  deep-sea  forms,  and 
that  the  retina  may  be  replaced  by  a  mass  of  connective  tissue, 
though  the  lens  be  present.  The  details  given  by  Hoek  are  not 
very  numerous.  Since  the  publication  of  my  Report  several  other 
groups  of  deep-sea  animals  have  been  reported  on.  Mr.  S.  I.  Smith 
(12)  found  that  in  the  msjority  of  species  of  Atlantic  deep-sea 
Decapods  the  eyes  have  undergone  certain  structural  changes  ;  these 
changes  are  partly  in  the  alteration  of  the  pigment,  which  becomes 
lighter  coloured  in  the  abyssal  species,  and  partly  in  the  reduction 
of  the  number  of  the  visual  elements. 

A  considerable  number  of  deep-sea  Molluscs  according  to  Pelseneer 
(8)  have  rudimentary  eyes ;  some  are  totally  blind. 

Henderson  found  (7)  with  regard  to  the  Auomura  that  degenera- 
tion was  common  in  the  eyes  of  abyssal  forms ;  this  degeneration 
was  largely  shown  by  the  absence  or  reduction  in  quantity  of  the 
pigment.  Here,  however,  there  is  no  elaboration  of  detail  and  the 
points  raised  are  not  illustrated  by  figures. 

Animals  that  dwell  in  caves  are,  so  far  as  absence  of  sunlight  is 
concerned,  subjected  to  the  same  conditions  as  are  deep-sea  animals. 
Packard  (10),  in  investigating  animals  from  the  Kentucky  caves, 
found  various  conditions  of  degeneration  in  the  eyes,  culminating  in 
the  total  blindness  of  some  species. 

The  result,  then,  of  all  these  investigations  has  been  to  show  that 
ike  deep-sea  fauna  is  chiefly  made  up  of  animals  which  are  either 
blind  or — if  they  have  eyes — show  evident  traces  of  defeneration  in 
these  eyes. 

I  attempted  to  show,  in  considering  the  deep-sea  Isopods,  that 
the  blind  deep-sea  genera  were,  at  any  rate  for  the  most  part,  peculiar 
genera,  and  that  those  deep-sea  Isopods  with  apparently  well-developed 
eves  were  closely  allied  to,  if  not  identical  with,  forms  living  in 
shallow  water*  Thus  it  appeared  reasonable  to  assume  that  the 
eyed  forms  were  comparatively  recent  immigrants  into  deep  water. 
This  view  has  already,  I  find,  been  considered  by  Prof.  Semper  ^  to 

*  'Animal  Life/  Int  Scient.  Series,  p.  84.  "  We  have  become  acquainted  .... 
with  a  wonderful  deep-sea  fauna,  nhowing  the  same  striking  mixture  of  blind 
«nd  seeing  animals  as  the  fauna   of    the  faves.     Thi*  caw»  in  all    the  more 
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account  for  the  presence  of  animals  with  eyes  in  dark  caves  and  the 
deep-sea,  but  rejected.  It  is  accepted,  however,  by  Henderson. 
This  being  the  case  it  is  unnecessary  to  make  any  further  use  of  the 
ingenious  ^*  theory  of  abyssal  light/'  and  it  is  impossible  to  build  up 
any  theories  with  regard  to  the  brilliant  coloration  of  deep-sea  animals. 
These  colours  must  be  absolutely  without  any  secondary  meaning,  as 
must  also  the  frequent  phosphorescence  of  Alcyonarians  and  other 
animals  living  in  great  depths. 

If  there  were  no  intermediate  stages  between  Crustacea  and  other 
animals  of  the  deep  sea  with  well-developed  eyes  and  those  without 
any  trace  of  eyes  at  all,  such  theories  might  be  put  forward  with 
some  plausibility.  It  might  be  urged  that  the  eyeless  forms  were 
simply  peculiar  in  this  respect ;  that  is  to  say,  that  just  as  among 
shallow-water  genera,  and  even  surface  forms,  eyes  may  be  absent 
and  characterize  a  particular  genus  or  species  by  their  absence,  such 
might  also  be  the  case  with  genera  inhabiting  the  deeper  waters  of 
the  oceans.  The  numerous  stages  of  degeneration  appear  to  me  to 
render  this  view  untenable. 

I  shall  now  proceed  to  describe,  in  as  much  detail  as  my  prepara- 
tions allow  of,  the  minute  structure  of  the  eye  in  a  number  of  species 
of  Arcturua. 

(1)  Arctnms  forcatna,  Studer. 

The  eye  of  this  species  is  quite  a  typical  Isopodan  eye,  though 
differing  in  certain  details  from  any  type  that  has  been  hitherto 
studied. 

The  vitreous  body  is  rounded  conical  in  form  and  is  distinctly 
made  up  of  two  halves.  As  is  illustrated  (Plate  XXXI.  fig.  4),  there 
appear  to  be  four  nuclei  corresponding  to  each  vitreous  body  and 
lying  above  it.  These  are,  I  imagine,  the  nuclei  of  Semper  and  the 
nuclei  of  the  comeagen  cells. 

The  retimUa  of  each  eyelet  is  made  up  of  six  cells,  which  is  not 
a  number  that  has  been  hitherto  met  with  among  the  Isopods.  In 
insects  this  number  appears  to  be  common  according  to  Grenacher's 
figures  (5). 

The  rhabdom  secreted  by  these  retinula-cells  is  in  certain  respects 
rather  remarkable. 

It  is  conspicuous  on  account  of  its  size ;  it  has  the  clear  amber- 
yellow  colour  of  the  vitreous  body  ;  peripherally  (see  Plate  XXXI. 
figs.  5,  14-16)  the  rhabdom  is  markedly  a  very  densely  pigmented 
band.    Towards  its  upper  extremity  the  rhabdom  is,  as  shown  by 

puzzling,  because  the  chief  part  of  euoh  deep-sea  animale  as  can  see  are  extra- 
ordinarily unlike  their  nearest  congeners  living  at  the  surface  and  in  the  light, 
so  that  we  are  forbidden  to  suppose  that  they  may  be  species  that  have  only 
lately  migrated  from  the  surface  to  great  oepths."  It  is  unnecessary  to  point 
out  that  this  statement  does  not  allow  for  such  cases  as  I  refer  to,  where  the 
eyes,  although  apparently  like  those  of  others,  are  really  in  various  stages  of 
degeneration.  There  are  no  doubt  plenty  of  species  in  which,  as  in  Serolis 
nearOf  the  facetted  cornea  is  the  last  part  of  the  eye  to  disappear.  Hence  totally 
blind  animals  may  seem  to  have  well-developed  e^-es. 
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transverse  sections  (figs.  14-16),  of  an  oblong  shape,  the  corners  are 
sharply  marked  and  the  sides  are  perfectly  parallel  with,  or  at  right 
angles  to  each  other.  Lower  down,  at  about  the  level  of  the  nuclei 
of  the  retinula-cells  (fig.  14),  the  rhabdom  becomes  indented,  and 
shows  obvious  traces  of  its  orgin  from  six  rhabdomeres.  Lower 
down  still  (fig.  15)  the  six  rhabdomeres  diverge  from  each  other. 

Each  rhabdomere  becomes  surrounded  by  a  dense  pigmented 
sheath. 

When  the  eyes  are  teased  in  glycerine  after  depigmentation  by 
nitric  acid,  the  rhabdom  shows  a  tendency  to  break  up  into  squarish 
blocks  (fig.  8),  as  has  frequently  been  noticed  in  other  Arthropods. 

(2)  Arctnma  spinosus,  F.  £.  Beddard. 

The  eye  of  this  species,  which  is  from  deep  water,  contrasts  in 
many  points  with  that  of  Areturus  /urcatus — a  typically  shallow- 
water  form. 

The  lens  has  the  peculiar  form  shown  in  the  drawing  (Plate 
XXXI.  fig.  1 0),  which  represents  a  semidiagrammatic  longitudinal 
section  through  an  eye-element.  It  is  somewhat  muffin-shaped, 
being  depressed  on  both  sides  in  the  middle.  In  some  other  slides 
which  are  labelled  *'  Areturus  spinosus,**  and  which  I  have  no  reason 
for  doubting  are  really  preparations  from  this  species,  the  lens  has 
the  form  shown  in  another  drawing  (figs.  6,  II);  it  is  pear-shaped, 
and  in  the  middle  it  is  decidedly  more  opaque  than  peripherally, 
where  it  is  quite  transparent.  This  central  opacity  may  be  due  to 
a  precipitated  and  coagulated  fluid  occupying  the  interior  of  the  lens, 
such  as  Watase  (11)  has  described  and  figured  in  Scrolls  \  I  have 
not,  however,  observed  anything  similar  in  the  shallow-water  species 
of  Serolis  which  I  myself  investigated.  Perhaps  it  will  turn  out  to 
be  a  commencing  degeneration  in  the  eves  of  the  species  described 
which  is  carried  out  more  fully  in  Serolis  neeera. 

The  rhabdom  of  Areturus  spinosus  is  very  large,  and  in  longi- 
tudinal sections  of  the  undepigmented  eye  shows  the  characters  ex- 
hibited in  the  drawing  (fig.  10)  ;  it  is  of  roughly  conical  form,  the 
apex  of  the  cone  lying  towards  the  ommateal  membrane.  In  some 
examples  of  this  species  which  I  referred  to  above  in  connection  with 
the  peculiar  difference  in  the  structure  of  their  lenses,  the  rhabdom 
also  shows  a  departure  from  the  ordinary  condition.  As  indicated 
in  fig.  6,  its  upper  extremity  embraces  the  lens,  which  is  sunk  into  a 
depression  of  what  is  really  the  broad  end  of  the  conical  rhabdom  ; 
although  in  such  preparations  as  those  illustrated  in  figs.  6,  1 1,  the 
vitreoos  body  and  the  rhabdom  appear  to  be  very  nearly  if  not  quite 
in  actual  contact,  there  is  not  the  least  difficulty  in  dbtingoishing 
between  them. 

The  rhabdom  in  both  forms  of  eye  is  by  no  means  so  clear  and 
transparent  as  in  Areturus  fureatusy  and  it  is  proportionately  very 
much  larger  than  in  that  species*  Its  form  varies  much,  bat  is 
usoally  more  or  less  bent. 

1  hoc.  eit,  p.  200,  pi.  zxix.  fig.  1  a. 
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It  is  noteworthy  that  all  the  shallow-water  species,  tIz.  Aretuna 
fureatuBi  A,  amerieanus,  A.  sttuieri,  have  lenses  which  are  perfectly 
clear  and  transparent,  and  are  characteristically  pear-shaped. 

On  the  other  band,  all  those  species  which  have  an  apparently 
partly  opaque  lens  are  deep-water  forms  * ;  these  are  Areturtu  api- 
nostis,  A.  anna,  A.  comutus.  This  list  is  not  exhaustive  of  the  deep- 
sea  forms  which  I  have  been  able  to  examine ;  but  there  are  no 
others  in  which  the  lens  appears  to  be  getting  opaque.  It  is  re- 
markable, however,  that  in  the  other  deep-sea  species  which  I  have 
examined,  viz.  Arciurusbrunneusnnd  A.  glaeialis,  and  some  specimens 
of  A,  spinosuSf  the  lens  should  show  a  reduction  is  size  and  an  alter- 
ation in  shape  which  must  impair  its  perfection  as  an  organ  for  the 
passage  of  rays  of  light,  if  the  form  best  suited  for  that  purpose  be 
that  exhibited  by  A,/urcatus. 

The  retiimla-cells  appear  to  be  best  developed  in  A./yrcatus,  where, 
as  shown  in  my  drawing  (fig.  8),  the  nucleus  is  placed  high  up,  not 
far  from  the  commencement  of  the  rliabdom.  I'his  may  also  be  the 
case  with  A,  americanus,  but  my  sketches  are  unfortunately  not  con- 
clusive as  to  this  point  and  the  preparations  have  been  since  spoiled. 

In  all  the  other  species  of  Arcturus  examined  by  me,  the  retinula- 
cells  are  relatively  small,  and  the  nuclei  are  situated  {e,g.  fig.  13,  a) 
hehw  the  extremity  of  the  rhabdom.  It  is  possible  that  this  re- 
duction of  the  retinula-cells  (which  I  believe  with  Grenacher  and 
others  to  be  the  essential  visual  cells)  b  correlated  with  a  conunendng 
degeneration  of  the  eye.  If  it  were  not  for  the  single  exception 
offered  by  A,  stvderi  {a  shailow-water  species  from  Kerguelen),  I 
should  be  disposed  to  lay  considerable  weight  upon  this  series  of 
facts.  As  it  iH,  it  does  not  appear  to  me  to  be  safe  to  make  any 
such  assertion  in  at  all  a  positive  way. 

The  rhabdom  does  seem  in  several  of  the  deep-sea  species,  par- 
ticularly in  A.  spinosus,  to  be  undergoing  degeneration.  This  is 
shown  by  its  less  perfect  transparency  and  by  its  irregular  form, 
and  perhaps  also  by  its  very  large  size.  It  may  not  perhaps  seem 
very  reasonable  to  adduce  increase  of  bulk  in  an  organ  as  indi- 
cation of  degeneration.  If  we  are  to  regard  the  rhabdom  as  formed 
by  the  retinula-cells,  the  large  size  of  the  former  may  be  connected 
with  the  diminished  size  of  the  latter ;  it  may  therefore  be  a  sort  of 
degeneration.  On  the  Lamarckian  view  of  evolution,  the  increase  in 
size  of  the  media  for  concentrating  the  light  might  seem  to  be  an 
attempt  to  keep  up  with  the  diminishing  supply  of  light.  I  myself 
should  be  disposed  to  regard  this  phenomenon  as  a  kind  of  '*  running 
to  seed  "  of  the  non-essential  part  of  the  eye. 

Another  point  of  very  considerable  importance  in  relation  to  the 
supposed  degeneration  of  the  eye  is  the  smaller  amount  of  pigment 
which  occurs  in  the  eyes  of  most  of  the  deep-sea  species  examined 
by  me.  In  teased  preparations  the  rhabdom  was  always  perfectly 
distinct,  the  yellowish-brown  colour  being  quite  visible ;  and  in  sec- 
tions of  A.  spinosus  the  amount  of  pigment  covering  the  rhabdom  is 
seen  to  be  not  great  (qf.  Plate  XXXI.  figs.  10  and  5).  On  the  other 
*  /.  e.  ooourring  at  depths  greater  than  500  fathoms. 
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haod,  io  teased  preparations  of  A.  furcatus  the  rhabdom  always 
appeared  as  a  densely  black  mass  in  the  centre  of  the  retinula-cells, 
its  outline  only  being;  recognizable ;  although  in  these  deep-sea  forms 
the  amount  of  the  pigment  is  very  decidedly  less  than  that  which  u 
found  in  the  shallow-water  species  A.  furcatutt  its  colour  is  the 
same ;  in  all  forms  it  had  a  dense  black  appearance.  These  facts 
are  similar  to  those  which  I  stated  with  reference  to  SerolU  neara ; 
in  that  species  (a  deep-sea  form)  the  pi^^ment  is  just  as  densely  black 
as  in  the  shallow-water  SerolU  eomuta,  but  less  in  amount  ^  On 
the  other  hand,  it  has  been  seyeral  times  observed  that  in  other 
deep-sea  Crustacea  the  pigment  is  of  an  orange  colour.  This  I 
suppose  only  means  that  the  pigment-granules  are  less  dense  in 
those  forms ;  for  in  the  species  of  Arcturus  which  I  describe  in  the 
present  paper  the  pigment  when  dissolved  by  means  of  nitric  acid 
showed  an  orange-brown  colour.  Unfortunately  I  am  not  able  to 
state  what  is  the  amount  of  pigment,  as  compared  with  other  forms, 
present  in  the  ommatidia  of  jirctunu  studeri.  It  agrees,  as  I  have 
pointed  out,  with  other  deep-water  forms  in  the  small  size  of  the 
retinula-cells  and  in  the  position  of  their  nuclei  below  the  level  of 
the  extremity  of  the  rhabdom,  but  it  has  a  large  clear  vitreous  body 
like  that  which  is  found  in  each  ommatidium  of  the  eye  of  A.fur- 
cahu  and  A.  amerieanus. 

In  any  case  I  have  been  able  to  describe  in  this  paper  for  the  first 
time  certain  interesting  differences  of  structure  in  the  eyes  of  a 
number  of  species  of  Areturus, 

These  differences  fall  into  two  main  categories : — 

(1)  In  A./urcaiw  and  A.  amerieanus  (!)  the  rhabdom  is  com- 
paratively small  (though  large  compared  with  other  Crustacea),  and 
the  retiuula-cells  are  very  large,  the  nuclei  being  situated  at  the  level 
of  the  anterior  end  of  the  rhabdom. 

(2)  In  A.  9pinosu§,  A.  anna^  A,  comutus,  A.  brunneus,  A.  glaei^ 
alU,  and  A,  giuderi  the  rhabdom  is  very  lar^e  and  the  retinula-cells 
are  comparatively  small,  their  nuclei^  being  situated  below  the  ex- 
tremity of  the  rhabdom,  near  to  the  basement  membrane  of  the 
pmmateum.  Besides  these  morphological  differences  in  the  retinula- 
cells,  which  perhaps  have  no  reference  to  the  conditions  under  which 
the  animals  live,  the  second  division  shows  various  peculiarities  iu 
most  species  which  seem  to  be  correlated  with  a  deep-sea  habit. 
Thus  in  some  forms  the  lens  is  reduced  in  size  and  altered  in  form 
or  has  become  partially  opaque  and  the  pigment  is  small  in  amount ; 
these  statements  apply  to  ail  the  species  in  the  second  list  except 
Arcturus  studeri. 

Li$t  of  Memoirs  re/erred  to. 
1.  BsDDARD,   F.   £. — Prelimipary   Notice  of  Isopoda  collected 

I  It  will  be  remembered  that  in  the  caae  of  this  deep-sea  Serolis  the  small 
amount  of  pigment  is  also  correlated  with  degeneration  of  the  retinula. 

'  This  position  of  the  nuclei,  though  unusual,  is  not  unparallelled.  Tbej 
occur  in  that  position  in  Talorcke»tiaf  CTen  below  the  oramateal  membrane 
(Watase),  and  m  other  Amphipods. 
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during  the  Voyage  of  H.M.S.  '  Challenger/— Part  I.  SeroUt. 
P.Z.S.  1884,  p.  330. 

2.  Bbddard,  F.  £. — Report  on  the  Isopoda  collected  by  H.M.S. 
•Challenger*  dnriog  the  years  l873-7() — Part  I.  The  genus 
SeroUt.    Zool.  Chall.  Exp.  pt.  xxxiii. 

3.  Bbddard,  F.  £. — Report  on  the  Isopoda  collected  by  H.M.S. 

*  Challenger*  during  the  years  1 873-76.— Part  11.    Zool.  Chall. 
Exp.  pt.  xlviii. 

4.  Bbddard,  F.  E. — On  the  Minute  Structure  of  the  Eye  in  the 
Cymothoidse.     Trans.  Roy.  Soc.  Edinb.  toI.  xxxiii.  p.  443. 

5.  Orbnachbr,  H. — Untersuchungen  iiber  das  Sehorgan  der 
Arthropoden.    Gottingen,  1879. 

6.  HoEK,  P.  P.  C. — Report  on  the  Pycnogonida  collected  by 
H.M.S.  *  Challenger 'during  the  years  1873-76.  Zool.  Chall. 
Exp.  pt.  X. 

7.  Henderson,  J.  R. — Report  on  the  Anomura  collected  by 

H.M.S.  '  Challenger '  during  the  years  1873-76.     Zool.  Chall. 
Exp.  pt.  Ixix. 

8.  Pelbenber,  p. — ^Report  on  the  Anatomy  of  the  Deep-sea  Mol- 
lusca  collected  by  H.M.S.  *  Challenger '  m  the  years  1873-76. 
Zool.  Chall.  Exp.  pt.  Ixxir. 

9.  Lankbster,  E.  R.,  and  Bourne,  A.  G. — On  the  Minute 
Structure  of  the  Lateral  and  Central  Eyes  of  Lmuht  and 
Scorpio.    Q.  J.  Micr.  Sci.  toL  xxiii.  p.  177. 

10.  Packard,  A.  S. — ^The  Cave  Fauna  of  North  America,  with 
Remarks  on  the  Anatomy  of  the  Brain  and  Origin  of  the  Blind 
Species.    Mem.  Nat.  Aoul.  Sci.  voL  It. 

11.  Watasb,  S. — On  the  Morphology  of  the  Compound  Eyes  of 
Arthropods.  Stud.  Biol.  Lab.  Johns  Hopkins  Unir.  toL  ir. 
no.  6,  p.  287  ei  seq. 

12.  Smith,  S.  L — Abyssal  Decapod  Crustacea  of  the  *  Albatross' 
Dredgings  in  the  North  Atlantic.  Ann.  &  Mag.  Nat.  Hist.  (5) 
xvii.  p.  187  et  seq. 

13.  Patten,  W. — Studies  on  the  Eyes  of  Arthropods. — L  De- 
Telopment  of  the  Eyes  of  Fespa,  &c.  Journ.  Morph.  toI.  i. 
no.  I. 

EXPLANATION  OP  PLATE  XXXL 
The  following  letters  have  the  same  sigDifioaDoe  in  alJ  the  flfiires: — v.,  Titreovt 
body;  rA.,  rhabdom;  r.,  retinula;  «.,  nuclei  of  retinula-ceUs.    The  chitinoos 
parts  of  the  eye  (yitreotis  body  and  rhabdom)  are  for  the  moet  part  colourBd 
yellow. 

Fig.  1.  A  number  of  ommatidia  of  Arctunu  Bpinostts,  from  aboTe. 

2,  3.  Cross  sections  at  different  levels  through  rhabdom  of  A.  tpmottu, 

4.  A  number  of  ommatidia  of  A.  furcatus,  ttom.  above. 

5.  Longitudinal  section  through  ommatidlum  of  A  fureatUB. 

6.  Vitreous  body  and  rhabdom  of  A,  apinotut,  fh>m  a  teased  and  dejng* 

mented  preparation. 

7.  Partially  depigmented  retinula  ot  A,furoahu. 

8.  Depigmented  retinula  of  ^./ttrro/tts. 

9.  Transrerse  section  of  ommatidium  of  A.  fitreatm$  below  extremity  of 

rhabdom ;  one  rhabdomere  is  seen. 
10.  Longitudinal  section  through  ommatidium  of  A,  apinanu. 
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Fig.  11.  Ommatidiam  ot  A.  tpinosu$^  from  a  teued  and  depigmenUd  prepa- 
ralion. 

12.  Vitreous  body  of  A.  brunneus,  from  above. 

13.  Ommaddium  of  A.  brunneus,  from  a  teased  and  depigmented  prepa- 

ration. 
14, 15, 16.  Transrene  leotionB  throogh  ommatidiam  of  A.  furoatui  at 
diilbrent  levels. 


4.  Note  on  the  Bones  of  small  Birds  obtained  by  Professor 
Nation  from  below  the  Nitrate-beds  of  Peru.  By 
E.  T.  Newton,  F.G.S.,  P.Z.S. 

[BeceiTed  April  17,  1890.] 

At  the  meeting  of  the  Zoological  Society  held  on  the  14th  January, 
1890,  Dr.  Sclater  exhibited  some  bonesofsraall  birds  sent  to  him  by 
Prof.  Nation  in  a  small  quantity  of  guano-like  earth  obtained  from 
'*  beneath  the  nitrate*beds  of  Peru."  At  present  we  hare  no  infor- 
mation as  to  the  precise  locality  where  these  specimens  were  found, 
and  although  the  nitrate  is  now  being  extensively  worked,  little 
seems  to  be  known  as  to  the  age  of  the  deposits ;  some  account  of 
them,  howerer,  has  been  published  by  Mr.  Rdph  Abercrombie  in 
*  Nature'  (June  20  and  July  25,  1889),  and  he  allades  to  the  fact  that 
there  is  ^*in  some  deposits  a  layer  of  guano  under  the  caliche 
(nitrate);"  but  this  is  not  always  the  case. 

The  specimens  were  handed  to  me  by  Dr.  Sclater  for  further 
examination,  and  by  sifting  the  guano  several  other  bones  were  found, 
so  that  there  are  now  for  examination  portions,  more  or  less  complete, 
of  the  following: — 3  femora,  4  tibio-tarsi,  7  metatarsi,  2  or  3  fragments 
of  pelvis,  8  humeri,  4  ulnsB,  3  metacarpals,  and  2  coraooids.  The 
only  portions  of  the  head  found  are  the  curved  extremities  of  3 
upper  bony  beaks,  a  fragment  of  a  homy  beak,  the  hinder  ends  of 
two  mandibular  rami,  ai^  a  quadrate  bone.  There  are  also  portions 
of  3  vertebrse. 

With  regard  to  the  lengths  of  the  long  bones,  it  is  only  the  femom 
and  mecaearpals  which  are  quite  entire,  but  by  comparing  the 
(fiflerent  examples  of  each  of  the  other  bones,  a  tolerably  acenrate 
idem  of  their  length  may  be  obtained,  and  the  following  measurements 
were  made  before  I  had  seen  those  of  the  Cymoehorea  leucorrhoa 
given  by  W.  A.  Forbes  (Memorial  Volume,  p.  426, 1885X  which  are 
here  reproduced  for  comparison. 

Bones  from  below  Cymdchofea  leueorrkoa, 

nitrate-bed.  after  Forbes, 

millim.  millim. 

Femur     ...• 16         16 

Tibio-tarsus    37  ?      37 

Tarso-metatarsus    25-30 24 

Humerus 37-42 35 

Ulna    35-40 35 

Metacarpal 20        manus  42 

Coracoid 13-15 

26» 
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Qo  each  aide,  and  to  the  fact  that  in  Oiocyan  there  is  aomedmes  a 
fourth  upper  molar. 

Profeaaor  Flower  ha$  recorded '  the  presence  of  a  second,  small, 
upper  molar  in  Iet%ey<m. 

l)onitz  *  has  described  the  presence  of  an  extra  lower  premolar 
between  the  normal  first  and  second  premolars  in  one  specimea 
o(  C.  mesomelai,  and  of  a  small  third  upper  molar  with  two  tubercles 
on  the  left  side  of  another  specimen  ot  the  same  species. 

Finally,  Nehring '  has  cidled  attention  to  the  cases  of  a  Dingo  with 
five  premolars  above  and  below,  and  of  two  domestic  dogs,  one  with 
$n  extra  molar  both  above  and  below,  the  other  (a  terrier)  witli  only 
two  interior  molars. 

,  The  abnormal  defects  of  dentition  in  Pug  dogs,  as  is  well  known, 
may  be  such  that  but  one  tooth  exists  on  either  side  of  either  jaw 
behind  the  canines  ^. 


6.  On  some  new  Moths  from  India.    By  H.  J.  Elwss,  F.Z.S. 

[Keoeived  May  6, 1890.] 
(Plates  XXXII.-XXXIV.) 

Since  I  returned  from  India  in  1885  I  have  been  gmdually  gettbg 
into  order  the  \ery  large  collection  of  Moths  which  1  made  in  Sikldm ; 
and  as  this  has  been  yearly  increased  by  numerous  additions  sent  me 
by  my  lamented  friend  Otto  Moller  and  by  Messrs.  Gamroie  and 
l&nyvett,  I  have  hitherto  refrained  from  describing  any  of  the 
novelties,  which  I  believe  to  amount  to  something  like  200  species 
out  of  about  2000  found  in  Sikkim.  The  difficulty  of  naming  these 
is  very  great,  as  since  Guen^'s  time  no  one  has  attempted  a  general 
revision  of  the  genera  of  Heterocera,  and  though  the  nomenclature 
of  Eastern  species  has  been  almost  a  monopoly  of  Messrs.  Walker, 
Butler,  and  Moore,  yet  the  genera  they  have  described  are  rardv 
based  on  characters  which  can  be  easily  examined  or  compared  with 
those  of  their  allies.  Notwithstanding  the  assistance  I  have  received 
from  Mr.  F.  Moore,  whose  knowledge  of  Indian  moths  is  uneoualled, 
and  from  Messrs.  Druce  and  Leech,  and  Col.  Swinhoe,  to  all  of  whom 
my  best  thanks  are  due,  I  have  in  some  instances  been  unable  to 
find  genera  to  suit  my  new  species,  for  which  in  the  existing  state  of 
classification  I  think  it  unwise  to  propose  new  generic  names. 

I  have  lately  received  from  the  Naga  Hills  a  fine  series  of  Moths 
collected  by  Mr.  Doherty,  of  which  a  few  are  included  in  this  paper, 
and  which  will,  when  worked  out,  throw  much  light  on  the  distribution 
of  species  in  that  most  interesting  and  prolific  part  of  the  Himtlo- 
Chinese  subregion. 

»  P.  Z.  8. 1880,0.71. 

*  SitzuDgsb.  d.  Qeiell.  naturf.  Freunde,  Berlin,  1809,  p.  41,  and  1872,  p.  54. 

•  Op.  at.  1882,  p.  66. 

«  See  Dr.  Gray,  P.  Z.  S.  1867,  p.  46,  and  also  Cope,  Proo.  Aead.  N.  8.  Philad 
1879,  pp.  188  Sl  189,  and  the  'American  r^aturalist,'  toL  xiii.  (1879),  p.  656. 
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Genus  Artona,  Wk., 
Butler,  Jonrn.  Linn.  Soc.  xii.  p.  356  (1876). 

Artona  8IKKIMEN8I8,  D.  sp.     (Plate  XXXII.  fig.  17,  d  •) 

d .  Brown,  with  a  pale  jeilow  streak  at  base  of  costa ;  an  orate 
spot  of  the  same  colour  at  the  middle  of  the  hind  margin,  and  a  short 
tnmsTerse  band  near  apex  of  fore  wing;  hind  wing  with  a  long  jellow- 
ish-brown  streak  in  centre.  Beneath,  the  same  markings,  but  the 
streak  of  the  hind  wing  is  broader,  connected  with  the  costal  margin 
near  the  middle  ;  fringes  of  both  wings  pale  jeilow.  Thorax  and  head 
brown,  with  yellowish  tegnlse  and  spots  on  sides  of  neck.  Abdomen 
banded  with  yellow  above,  beneath  yellowish ;  front  of  head  and  palpi 
yellow.     Antennas  pectinate,  black. 

Expanse  21  mm. 

Described  from  a  single  specimen,  taken  by  myself  on  the  Singa- 
Iflah  range,  dividing  Sikkim  and  Nepal,  at  about  1 2,000  feet  elera- 
tion,  in  July  1886. 

This  species  is  most  nearly  allied  to  A.  eebraica,  which  I  have  from 
Sikkim  and  Kulu. 

Artona  zebra,  n.  sp.    (Plate  XXXII.  fig.  11,  <;.) 

fS  •  Brown,  with  a  faint  yellow  costal  streak  ;  4  conspicuous  yellow 
spots  on  fore  wing,  of  which  one  at  the  base  is  elongate,  the  next  two  in 
the  centre  ovate,  and  the  last  near  the  apex  geminate.  Hind  wing  with 
a  broad  central  longitudinal  yellow  patch.  Fringes  broad,  yellow, 
abruptly  changing  to  brown  close  to  the  apex  of  the  fore  and  hind 
^Dg8>  by  which  character  it  can  readily  be  separated  from  the  allied 
species.  Beneath,  the  two  central  spots  coalesce  and  touch  the  basal 
streaks ;  on  the  hind  wing  the  yellow  patch  extends  towards  the  ab- 
dominal margin.  Tegulss  and  sides  of  neck,  front  of  head,  and  base  of 
coxae  vellow.  Abdomen  brown,  faintly  banded  with  whitish ;  end 
of  abdomen  below  yellowish.    Autennse  black. 

Expanse  18  mm. 

Described  from  two  males  taken  at  the  same  time  and  place  as 
the  last,  but  lower  down  the  mountain,  at  about  11,000  feet 
elevation. 

Artona  poctalba,  n.  sp.    (Plate  XXXII.  fig.  16,  d .) 

With  A.  nkkimensU  I  took  still  another,  which  might  be  thought 
to  be  a  variety  of  it,  but  which  differs  so  conspicuously  in  the  colour 
of  the  hind  wings  and  fringes  that,  as  I  know  of  no  similar  variation 
m  the  species  of  this  family,  I  must  conclude  to  be  a  distinct  species. 
It  may  be  described  shortly  as  Hke  A.  zebra^  but  with  the  central 

EBtch  of  the  hind  wing  white  instead  of  yellow,  the  fringes  of  the 
ind  wings  blackish  instead  of  yellow,  the  costal  streak  at  base  of 
fore  wing  wanting.    The  tegulse  show  no  vellow ;  the  abdomen  no 
whitish  bands  above,  but  narrow  yellow  bands  below.    Antennss 
black. 
Expanse  18  mm. 
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Besides  the  species  of  this  genus  described  abore  I  hare  from 
Sikkim  the  following : — 

A,  gebraiea,  Bntl.  J.  L.  S.  xii.  p.  356  (1876) ;  111.  Het.  t,  p.  27, 
t.  84.  fig.  9)  which  is  most  like  A.  zehra^  but  has  8  jellow  patches 
on  the  fore  wing  and  the  fringes  ail  yellow.  It  occurs  also  iu  the 
N.W.  Himalayas. 

A.  po9imitay  Moore,  which  is  entirely  without  yellow  markings, 
having  only  a  white  patch  on  the  hind  wing,  white  fringes  to  the 
hind  wings,  and  some  white  on  the  legr<  and  underside  of  body. 

A  sixth  species,  described  by  Mr.  Moore  as  from  Daijeeling,  but 
of  which  all  the  specimens  in  the  Atkinson  Collection  are  labelled 
Calcutta,  is  A,  Jviiginoea,  which  is  entirely  brown  without  spots, 
and  I  think  belongs  to  another  genus. 

I  have  also  compared  my  three  new  species  with  the  collections  of 
the  British  Museum  and  those  of  Messrs.  Moore  and  Druce,  and 
found  that  they  agree  with  none  of  the  species  described  from  other 
parts  of  India. 

Genus  Clklea,  Wk.  Cat.  ii.  p.  465. 

Clelea  nigroviridis,  n.  sp. 

Black,  with  iridescent  green  markings  on  fore  wings  and  thorax. 
Base  of  fore  wings,  neck,  and  head  showing  golden  and  purple 
reflexions  iu  some  lights.  Hind  wing  black,  with  a  green  stripe 
from  base  to  margin,  near  anal  angle.  Beneath,  fore  wing  black,  paler 
towards  the  hind  margin,  with  narrow  green  stripes  from  base  half- 
way up  the  wing ;  hind  wings  black,  witn  costal  green  stripe,  another 
below  it  forking  outwardly,  and  a  broad  green  stripe  extending  to 
margin.  Antennae  shining  purple.  Legs  and  underside  of  abdomen 
tinged  with  shining  purple  and  green. 

This  differs  from  Clelea  chala,  Moore,  and  C  sapphirina,  Wk.,  so 
much  in  the  colour  of  its  iridescent  markings  that  I  am  obliged  to 
suppose  it  distinct.  I  have  specimens  from  Sikkim  which  agree  fairly 
with  both  of  these  species,  which  may  be  identical,  and  one  other 
came  with  C.  nigroviridis  from  the  Naga  Hills,  which  also  agrees 
with  the  Javan  Clelea,  There  is,  however,  a  specimen  from  Formosa 
in  the  British  Museum,  which,  though  in  bad  condition,  may  be  the 
same  as  C.  nigroviridis^. 

Described  from  a  single  male  taken  by  Mr.  Doherty  in  the  Naga 
Hills. 

Genus  Atossa,  Moore,  P.  Z.  S.  1874,  p.  577. 

Atossa  n ELGIN na,  Moorc,  /.  c.  t.  67.  fig.  7,  <S  • 

This  was  till  recently  the  only  species  of  the  genus,  and  the  type 
in  Mr.  Moore's  collection  was  unique.  As  figured,  the  venation  is 
not  very  clear,  but  Mr.  Moore  has  kindly  sent  me  an  accurate  drawing 
which  agrees  with  the  figure  here  given  of  Mr.  Leech's  specimen 
(Plate  XXXIV.  fig.  1).  It  will  be  seen  that  the  subcostal  vem  has 
four  branches,  of  which  the  first  arises  from  about  half  the  length  of 

'  I  haTe  since  seen  better  male  specimens  from  Formosa  in  Coll.  Moore  which 
he  calls  C,  sapphirina,  and  wbic-n  differ  from  wine  in  having  the  markings 
blue,  and  a  blue  band  on  outer  margin  of  fore  wing. 
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the  cell,  the  second  and  third  from  a  point  conriderablj  beyond  it. 
The  rein  dividing  the  cell,  as  shown  in  the  Plate,  differs  from  Mr. 
Moore's  drawing,  which  does  not,  as  in  the  specimen  figured  and  in 
A.  moorei,  fork  near  the  end  of  the  cell. 

It  will  be  seen  that  in  both  my  new  species  the  venation  differs 
in  the  fore  wing,  showing  that  in  this  as  in  other  genera  of  Chalcosiidse 
renation  cannot  be  considered  as  a  good  generic  character. 

This  species  was  taken  by  Col.  Lang  in  Gurhwal,  North-west 
Himalayas,  where  it  is  found  in  JiUy  flying  heavily  by  day  among 
high  trees  of  Pavia  indica. 

In  1887  Dr.  Staudinger  described  A,  nelct/mna  (sic)  in  Romanoffs 
Memoires,  vol.  iii.  p.  192,  figuring  the  only  specimen  received  under 
the  name  of  Chalcona  paleearctica  (Stgr.  /.  c.  t.  x.  fig.  3,  $  ) ;  taken 
on  the  Ussuri  river,  N.E.  Asia,  by  Dorries. 

I  have  examined  this  specimen,  which  is  a  much  paler  insect  than 
A.  nelcinna,  and  has  the  prothorax  and  tegulse  black,  with  a  yellow 
collar,  which  is  not  visible  in  A,  nelcinna,  the  breast  also  is  yellow  ; 
the  abdomen  has  a  black  dorsal  stripe  marked  with  narrow  yellow 
bauds  and  four  rows  of  spots,  two  of  them  lateral  and  two  ventral. 
The  venation  also  differs  in  the  branches  of  the  subcostal  being  all 
emitted  beyond  the  cell.  This  species  must  therefore  stand  as 
Atossa  paiaarcHca,  Stgr. 

Mr.  Leech  in  *  Entomologist,'  vol.  xxiii.  March  1890,  describes 
A.  nelcymna  (sic),  var.  ehinensis,  as  follows : — 

*'  $  .  In  this  form  the  neuration  is  broadly  bordered  with  blackish ; 
the  outer  third  of  all  the  wings  is  much  suffused  with  the  same  colour 
and  sprinkled  with  greenish-grey  scales. 

•*  Expanse  "79  mm. 

**  1  received  one  female  taken  at  Changyang  (Central  China)  in  June 
by  Mr.  Pratt." 

Mr.  Leech  having  kindly  lent  me  this  specimen  to  examine,  I  have 
compared  it  with  Mr.  Moore's  figure,  and  should  say  that  it  as  well 
as  a  male,  obtained  in  1889  also  by  Mr.  Pratt  at  Washan,  in  the 
province  of  Szechuen,  and  now  figured  (Plate  XXXIV.  fig.  I),  is 
apparently  not  separable  from  A.  nelcinna  even  as  a  variety,  Mr. 
Leech's  comparison  having  evidently  been  made  with  A.  palaarctica^ 
which  I  have  shown  to  be  distinct.  They  agree  in  their  venation, 
size,  and  colour,  except  that  they  have  not  so  much  of  the  yellow  tint 
as  Moore's  figure  shows.  The  female  has  the  bind  wing  rounder 
than  the  male,  but  not  so  round  as  in  A,  palaarctica, 

A  third  specimen,  c^ ,  also  taken  by  Mr.  Pratt  at  Huang  Machung 
near  Ta-tsien-lo  in  West  Szechuen,  has  a  decided  yellow  tint  on 
both  wings  and  surfaces,  and  much  less  of  the  dark  marking  below. 
It  agrees  in  venation  with  the  other  two. 

In  neither  of  these  males  is  the  abdomen  banded  above  ;  in  the 
female  it  is  inconspicuously  so.  The  thorax  in  all  is  black,  but  in 
the  last-mentioned  specimen  is  a  yellow  spot  on  each  side  of  the 
prothorax.  If  this  is  found  to  be  constant  and  not  present  in  any 
specimens  of  A,  nelcinna,  as  I  suspect  to  be  the  case,  it  may  belong 
to  a  distinct  species,  for  which  I  would  suggest  the  name  A,  leechii. 
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Lastly,  I  reoeived  four  spedmens  of  this  genus,  two  nudes  and 
two  females,  from  the  Naga  Hills,  which  I  describe  as  follows : — 

Atossa  moo  ret,  n.  sp.    (Plate  XXXIV.  fig.  2.) 

d  9  •  Besemble  A.  nelcinna  in  general  outline,  but  larger,  male 
77  mm.,  female  82-90  mm. 

Antennse,  c^  13  mm.,  $  16-17  mm. 

Body  from  head  to  end  of  abdomen,  d  27,  $  31  mm. 

Head  and  thorax  black,  with  prothorax  yellow  and  tegulae  with  a 
broad  yellow  margin.  Abdomen  thick,  yellow,  with  scTen  black 
bands  above  and  fire  broader  ones  below ;  a  single  line  of  black  spots 
on  the  sides.  Breast  yellow;  antennse  black,  pectinate  in  male, 
minutely  serrate  in  female. 

Colours  greyish  white,  with  a  broad  dark  bar  on  fore  wing  crossing 
end  of  cell,  and  broad  marginal  band  with  paler  markings  down  its 
centre.  Hind  wings  greyish  white,  with  black  edges  and  a  series  of 
blackish  streaks  or  spots  between  the  veins,  coalescing  into  an  irregular 
hand  across  the  outer  half  of  the  wing.  Beneath  as  above,  but  the 
dark  markings  less  distinct. 

Differs  from  A.  nelemi^a  in  the  second  branch  of  the  snbcostal 
bein^  forked  beyond  its  separation  from  the  main  branch  (cf.  Plate 
XXXIV.  figs.  1,  2). 

Along  with  these  specimens  I  received  a  single  male,  which  differs 
very  considerably  in  markings,  and  though  on  account  of  the  appa- 
rently variable  character  of  the  markings  in  this  genus,  I  should  not 
have  been  inclined  to  consider  it  as  more  than  a  variety,  yet  the 
neu ration  b  also  so  different  that  I  am  forced  to  believe  it  is  of  a 
distinct  species.  The  differences  will  best  be  appreciated  by  a  com- 
parison of  the  accompanying  figures,  which  show  that  there  are  only 
3  instead  of  4  branches  to  the  subcostal,  whilst  the  shape  of  the 
cell  in  the  fore  wing  is  also  different. 

If  the  same  species  can  vary  to  this  extent  in  venation  as  well  as  ia 
markings,  I  can  only  say  that  hitherto  accepted  generic  characters 
will  have  to  be  entirely  revised,  because  the  difference  in  these  two 
specimens  would  by  many  be  considered  generic  rather  than  specific. 

I  propose  to  call  this  torm 

Atossa  NA6AEN8I8,  u.  sp.    (Plate  XXXIV.  fig.  3.) 
fS .  Differs  from  A,  moorei  in  the  venation  (c/1  fig.),  in  having  a 
black  central  stripe  dividing  the  yellow  collar,  and  in  having  the 
whole  of  the  fore  wing  pale  grey,  excepting  a  band  of  whitish  marks 
between  the  veins  near  the  outer  margin. 
Hah.  Naga  Hills  {W.  Doherty). 

Genus  Hsrpa,  Walk.  Cat.  Het.  ii.  p.  442  (1854). 

HsRPA  8UBHYALINA,  var.  PRiMULiNA,  n.  var. 

^  $  •  Nearly  allied  to  Herpa  subhyalina,  Moore,  Descr.  Coll.  Atk. 
i.  p.  18  (1879),  but  smaller  and  of  a  much  brighter  yellow.  The 
costal  border  of  the  hind  wings  not  fuliginous  as  in  that  species, 
though  the  underside  of  the  costs  in  the  fore  wing  only  towards 
the  base  is  in  the  male  sex  darker  than  the  upperside.    The  antennae 
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of  the  female  tre  very  narrowly  pectinated  compared  with  those  of 
the  male,  but  there  is  no  other  difference. 

This  species  was  taken  at  6000-7000  feet  in  the  Naga  Hills*  by 
Mr.  Doherty,  and  seems  to  be  the  local  representatiye  of  the  genus, 
of  which  only  two  others  are  known — JET.  venosa.  Walker,  a 
shorter-winged  species  from  the  Khasia  Hills,  with  the  Teins  much 
blacker  and  black  fringes ;  and  M.  iubhyalina,  which  is  only  known 
by  a  male  from  the  Lachung  valley,  Sikkim,  8000-10,000  H.,  which 
ia  one  of  the  insects  I  took  myself  in  1870,  and  gave  to  the  late 
Mr.  Atkinson.  I  have  compared  my  specimens  with  this,  which  is 
now  in  Dr.  Staudinger's  collection. 

Genus  Campylotes,  Westwood. 
Campylotes  Hi8TRiONicus,Westw.,  Royle,  111.  Him.  p.  liii,  1. 10. 
fig.  1  (1837). 

Chaleosia  histrioniea,  Koll.  HUgel's  Kashm.  p.  463  (1848). 
The  type  of  this  species  came  from  the  North-west  Himalaya, 
where  it  is  not  uncommon  at  moderate  elevations,  and  extends  with 
some  variation  throughout  the  Himalayas  to  the  Khasia  and  Naga 
Hills,  and,  as  I  learn  from  M.  Oberthur,  into  the  Chinese  provinces 
of  Yunnan,  Kouytcheou,  and  Szechuen.  The  Sikkim  form  might 
almost  be  separated  as  a  local  variety,  as  in  the  male  the  red  or 
reddish-yellow  stripes  which  run  parallel  to  the  inner  margin  do 
not,  in  Khasia  specimens,  usually  extend  more  than  halfway  to 
the  anal  angle,  whereas  in  Sikkim  specimens  they  come  almost  to 
the  margin.  The  colour  of  the  markings  on  the  hind  wing  also  is 
less  tinged  with  crimson  thnn  in  Sikkim  specimens.  So  far  as  I 
have  seen.  North-western  and  Nepalese  specimens  are  nearer  to  the 
Khasia  than  to  the  Sikkim  ones.  I  found  this  species  common  on 
open  grassy  downs  at  5000  feet  near  Shillong,  in  September,  flying 
heavily  by  day,  but  have  not  taken  it  myself  in  Sikkim. 

There  is  a  dwarf  form  of  this  species  found  in  Sikkim,  the  Naga 
Hillsy  and  the  North-west  Himalayas,  which,  though  not  differing 
appreciably  in  markings,  is  constantly  smaller  in  size '. 

The  measurements  of  five  specimens  in  my  collection  are  as 
follows : — 

mm. 

? .  Sikkim,  10,000  feet,  July  (Elwet)    51 

?.  Sikkim,  March  17  (ifo//<?r)    54 

?.  Sikkim,  10,000  feet  (2>.i%)    52 

<^.  Naga  Hills,  5000  feet,  Aug.  (^.DoAer/y)     49 

V  •  M  99  »  »»  .  .  .  .  50 

MeasurementM  of  G.  histrionicus. 

Khasia  male  in  my  collection 69 

Khasia  female    74 

Sikkim  males  vary  from     70-84 

Sikkim  females  vary  from. «    76-84 

*  A  photograph  teui  me  b^  ])i.  C.  Oberibiir  of  Campylotes  in  hit  coUeoiion 
•huws  a  fpecinieu  irom  Ta-t^ien-lo  which  seems  to  belong  to  this  form. 
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The  only  difference  of  colour  in  this  form  that  I  see  is  that  the 
three  lower  ovate  apical  glassjr  spots  on  the  fore  wing  are  in  the 
Naga  specimen  yellow,  not  white ;  in  the  Sikkim  specimens  this 
colour  is  paler,  and  does  not  extend  to  the  outermost  of  the  three 
spots.  This  difference  holds  good  in  a  very  small  specimen  of  Aw- 
trionicua  type  from  Mandi  in  the  N.W.  Himalaya,  which  from  its 
sise  I  at  first  thought  to  he  altissima.  In  this  respect  the  variety 
shows  some  resemblance  to  C  sikkimensis,  but  I  can  distinguish 
all  specimens  of  the  latter  with  certainty.  As  this  form  appears 
in  Sikkim  at  least  to  be  confined  to  high  elevations,  I  propose  to 
call  it  C.  hUirionicus,  var.  altissima  (Plate  XXXIII.  fig.  1). 

Campylotbs  81KKIMEN8IS,  u.  sp«    (Plate  XXXIII.  fig.  2^.) 

This  species  I  have  long  hesitated  to  separate  from  the  last,  which 
it  resembles  closely  in  size,  but  as  I  have  now  four  specimens  and  have 
seen  others  in  Messrs.  Druce  and  Moore's  collections  which  agree 
pretty  closely,  I  am  obliged  to  give  it  a  name. 

cf  $ .  Differ  from  C.  histrionicuM  in  their  much  smaller  size 
((^46-51  mm.,  $  .51-61  mm.  in  expanse);  in  having  all  the 
marks  on  the  fore  wing  pale  yellow,  which  are  vitreous  white  in 
C.  hiatrionifus ;  in  the  hind  wing  the  red  stripes  are  divided  near  the 
margin  by  a  black  line,  outside  of  which  the  markings  are  yellow  as 
in  C.  desffodinsi,  Ob.  In  one  specimen  only  this  character  fails, 
making  it  intermediate  between  C.  sikkimensis  and  C  histriomeuM 
var.  altissima,  but  on  the  underside  the  apex  of  the  hind  wing 
clearly  distinguishes  it  from  the  latter. 

At  the  apex  of  the  fore  wing  are  two  additional  spots  not  seen  in 
any  specimens  of  histrionicus,  though  in  two  of  the  var.  aliissiwM 
there  are  small  white  specks  in  the  same  position. 

On  the  underside  the  markings  are  also  different,  and  leave  no 
doubt  in  my  mind  that  this  is  a  different  species.  It  occurs  rarely 
on  Tonglo  at  10,000  feet  with  the  last,  where  I  took  a  male  in  August 
1886,  and  received  three  others  in  the  same  collection,  made  by 
natives  in  the  Chumbi  Vallev,  which  contained  the  new  butterflies 
I  described  in  P.  Z.  8.  1882,  p.  398. 

Among  the  nun:erous  beautiful  Heterocera  sent  me  by  Mr.  Doherty 
were  7  specimens  of  a  Campylotes,  which  though  it  agrees  in  pattern 
and  colour  pretty  fairly  with  Campy iotes  desgodinsi^,  is  so  much  larger 
and  brighter  in  colour,  that  I  can  hardly  place  it  nnder  that  species. 
As,  however,  intermediate  forms  may  occur,  I  propose  to  call  it 

Gampylotes  DE8GODIN8I,  var.  BPLENDiDA,  u.  var.  (Plate 
XXXIll.  fig.  3.) 

The  subjoined  comparison  is  made  with  a  specimen  from  Ta-tsien- 
lo  in  East  Tibet,  and  with  a  photograph  of  three  others,  for  which 
I  am  indebted  to  the  kindness  of  M.  Charles  Oberthiir. 

Much  larger,  expands  80  mm.  as  compared  with  58  mm. ;  very 

*  Epyrgis  desgodinti,  Oberth.  Et  Ent  livr.  ix.  p.  18.  t  xi.  fig.  10. 

^  Tiie  difference  shown  in  tiie  Plate  between  the  abdomen  of  this  species  and 
that  of  fig.  1  do€e  not  really  exist,  and  is  caused  by  tbe  yellow  bands  of  the 
sides  showing  abore  in  its  more  distended  state. 
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niQch  brighter  in  colour,  being  bright  cherry-red  instead  of  dull  red' 
dish  pink,  the  yellow  spots,  even  in  worn  specimens,  much  brighter 
and  larger.  The  body  is  black  as  in  G.  desgodinsi,  with  a  row  of  6 
large  yellow  spots  on  the  sides  and  under  surface  of  the  abdomen 
separated  by  black  bands. 

The  underside  of  the  tibise  in  all  the  legs  is  bright  yellow,  the 
tarsi  and  feet  black.  This  seems  to  be  the  case  also  in  C.  desgodinii, 
though  my  specimen  is  not  so  fresh.  M.  Oberthiir  informs  me  that 
a  similar  fofm  occurs  in  Yunnan. 

Besides  the  species  of  Gampylotes  above  referred  to,  the  following 
only  are  known  to  me : — 

Camfklotbs  ATKIN80NI,  Moorc,  Descr.  Atk.  Coll.  i.  p.  17 
(1879). 

A  rare  species,  from  high  elevations  in  Sikkim,  without  any  yellow 
markings. 

Campylotbs  prattii,  Leech,  Ent.  1890,  p.  109. 

From  Central  China.  A  species  allied  to  C,  deagodinsi,  but  easily 
distinguished  from  it  and  from  all  other  described  species  by  the 
transverse  black  band  near  the  base  of  the  fore  wings. 

Cyclosia?  ochbea,  n.  sp.     (Plate  XXXIII.  fig.  4,  $ .) 

This  very  curious  little  insect  agrees  well  with  no  genus  known  to 
me  nor  with  any  in  the  British  Museum,  if  its  size,  colour,  and 
aspect  are  regarded  ;  but  its  antenn»  and  the  ovipositor-like  pro- 
jection from  the  abdomen  in  the  $ ,  as  well  as  the  neuration,  show 
that  it  belongs  to  the  Chalcosiidae,  where  it  would  come  between 
Herpa  and  Cyclosia  panthona,  Cr.  It  is  probably  nearly  allied  to 
Arbudas  Incolor,  Moore,  Atk.  i.  p.  20,  t.  2.  1 9,  which,  though  placed 
by  Mr.  Moore  in  the  Nyctemeridee,  is  also,  I  think,  a  Chalcosid 
Moth. 

c^  2  •  Fore  wings  ochreous  yellow  without  markings ;  hind  wings 
the  same,  but  paler  and  brighter,  with  darker  abdominal  border. 
Beneath,  plain  dull  yellow-ochre.  Head  and  body  brown ;  antennse 
black ;  legs  and  underside  of  body  yellowish. 

Expanse  24  to  26  mm. 

Described  from  a  single  male  and  three  females  taken  by  Mr.  Do- 
hertj  in  the  Naga  Hills  at  about  5000  to  7000  feet  elevation. 

SoRiTiA  ?  MOLLRRi,  H.  sp.  (Plate  XXXII.  fig.  13.) 
I  know  of  no  insect  in  the  family  at  all  resembling  this,  and 
believe  it  will  form  the  type  of  a  new  genus ;  but  1  have  only  seen 
two  specimens,  of  the  sex  of  which  I  cannot  be  certain  with  the  help 
of  a  strong  lens,  and  as  I  do  not  wish  to  destroy  them,  I  must  leave  it 
uncertain  for  the  present,  though  they  seem  to  agree  in  yenation  and 
general  appearance  with  Sfiriiia  (Heterusia)  circumdata.  Walk.  Cat. 
xxxi.  p.  121. 

Colour  black,  with  the  inner  half  of  both  wings  white  except  at 
the  base,  the  veins  of  fore  wing  and  a  bar  at  the  end  of  the  cell 
vitreous;  four  black  spots  in  the  white  part  of  the  fore  wing. 
Beneath,  the  white  is  tinged  slightly  with  bluish.     Head,  thorax. 
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and  abdomen  tinged  with  steel-blue,  which  alao  extends  to  the  base 
of  the  fore  wings.  Hinder  part  of  abdomen  clothed  with  some 
scattered  white  hairs.  The  haastellum  bright  red,  looking,  when 
rolled  up,  like  a  red  spot  below  the  neck. 

Of  this  curious  and  distinct  species  I  receired  two  specimens  only, 
from  the  late  Otto  Moiler  in  1887.  As  they  hare  neither  date  nor 
locality,  I  presume  they  were  taken  in  the  interior  of  Sikkim  by  his 
native  collectors. 

RrriNA?  FU8CB8CBN8.    (Plate  XXXII.  fig.  12,  $ .) 

Of  this  Tery  distinct  species  I  have  a  single  specimen  only,  of 
which  the  antenne  are  not  perfect  and  the  wings  somewhat  worn ; 
but  though  I  cannot  be  certain  of  the  genus,  yet  the  insect  can  be 
confounded  with  no  other  known  to  Mr.  Moore  or  myself  from  the 
Indian  region  \ 

The  venation  seems  near  ihiit  o(  Reiima  rubrivitta,  though  in  this 
family  I  do  not  attach  so  much  importance  to  that  character.  The 
antennae  are  somewhat  less  pectinated  though  similar  in  structure. 
The  projecting  organ  which  resembles  an  ovipositor,  and  the  red 
neck  and  the  character  of  the  wing-scales,  all  tend  to  prove  that  it 
belongs  to  the  Chalcosiidse,  though  its  superficial  appearance  might 
lead  one  to  place  it  among  the  Lithosiidse. 

Colour  dull  black,  with  a  large  whitish  patch  from  the  base  to 
beyond  the  middle  of  hind  wing.  Tip  of  fore  wing  and  costa  of  hind 
wing  below  also  whitish.  Collar  and  shoulders  beneath  red.  Htad, 
legs,  and  body  black. 

Expanse  33  mm. 

Described  from  a  single  specimen  taken  in  the  interior  of  Sikkim 
by  one  of  Moiler's  collectors. 

Retina?  flavicosta,  n.  sp.    (Plate  XXXII.  fig.  1,  $.) 

Of  this  insect  I  had  a  single  female  in  the  same  collection  as  the 
last.  It  seems  to  be  most  nearly  allied  to  B.  rubrimtta^  Wk.  Cat. 
Het.  ii.  p.  439  (1854)  ;  Butl.  111.  HeU  v.  p.  25.  t.  84.  fig.  4. 

Fore  and  hind  wings  dull  black,  with  the  cosU  of  both  wings  and 
outer  margin  of  hind  wing  dull  yellow ;  collar  and  sides  of  nedc 
below  crimson.  Thorax  and  body  apparently  tinged  with  green,  but 
the  specimen  is  too  much  rubbed  to  be  oertam ;  antennse  wanting. 

Genus  Elcysma,  Butl.  Trans.  Ent.  Soc.  1881,  p.  4. 
Elcysma  DOHERTYiy  u.  Sp.  (Plate  XXXIV.  fig.  4,  d») 
This  remarkable  species  is  very  nearly  allied  to  E.  wetiwoodi, 

Voll.y  from  Japan,  which  is  figured  in  the  Tijdschrift  for  1863,  t.  ix. 

fig.  3,  <^ ,  and  described  at  page  136,  of  which  £.  iramlucida^  Butl., 

^  After  detoribing  this  species  I  saw  it  in  Dr.  Staudmger's  ooUeotioo,  and 
found  that  it  was  the  same  aa  Soritia  fuscetcena,  Moore,  Atk.  p.  16  (1879).  The 
male  differs  in  having  the  hind  wing  without  white,  only  a  ^er  brown  in  the 
centre,  and  in  being  smaller.  The  antennse  are  very  long,  measuring  *40  of  an 
inch,  which  is  the  same  as  the  length  of  the  hind  wings.  Both  sexes  are  in 
the  Atkinson  collection. 
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is  a  synonym  (Plate  XXX [V.  fig.  5).  It  is  also  closely  allied  to 
Ckaleosia  caudata,  Brem.^  (Plate  XXXIV.  fig.  6),  vrhich  I  have  from 
the  island  of  Askold ;  but  though  there  is  nothing  very  marked  in 
the  coloration  to  separate  it  from  either  of  them,  yet  the  difference  in 
Tenation  affords  a  sufficient  character.  It  may  be  described  as 
resembling  E.  wesiwoodi  in  size,  shape,  and  colour,  but  the  fore 
wings  more  smoky,  and  the  second  discocellular  vein  of  the  hind 
wing  forked  close  to,  instead  of  some  distance  from,  the  end  of  the 
cell. 

From  E.  eaudata  it  differs  in  its  larger  size,  much  darker  colour  of 
both  fore  and  hind  wings,  and  in  the  recurrent  vein  in  the  cell  of  the 
fore  wing  being  simple  as  it  is  in  E.  westwoodiy  and  not  forked. 
From  horn  the  other  species  it  differs  in  having  the  costal  rein  of  the 
hind  wing  forked  near  the  base,  the  two  branches  being  connected 
by  a  short  transverse  vein  near  the  middle  of  the  cell  {ef,  fig.  4,  0). 

All  three  species  have  a  yellow  patch  edged  with  a  dark  line  at 
the  base  of  the  fore  wing.  The  antennae,  head,  legs,  and  abdomen 
are  black.  In  E.  eaudata  and  E.  westwoodi  the  abdomen  is  much 
paler.  The  antennce  of  the  female  in  E.  eaudata,  and  probably  in 
the  other  species,  are  much  more  finely  pectinate  than  in  the  male. 
The  chispers  of  the  male  and  the  ovipositor  of  the  female  are  of  the 
same  character  as  those  of  CadphUeM,  Ckelura,  and  Jglaope,  to  which 
genera  Eleytma  seems  to  me  to  be  most  nearly  allied.  The  only 
specimen  I  have  seen  was  taken  by  Mr.  W.  Doherty  in  the  Naga 
Hills,  at  an  elevation  of  about  5000  feet,  in  August  1889. 

Expanse  of  fore  wing  66  mm. ;  length  of  hind  wing  4 1  mm. ; 
length  of  antennae  12  mm. 

Chionomera  pulchella,  n.  sp.    (Plate  XXXII.  fig.  15.) 

This  species  is  a  near  ally  of  Tyana  super ba,  Moore,  and  belongs 
to  the  genus  Chionamera,  Butl.  Trans.  £nt.  Soc.  1881,  p.  18,  in 
which  he  placed  C.  Muperba  and  C,  argentea  from  Japan.  It  belongs 
to  the  Nycteolidse  and  would  come  near  Earias,  but  has  no  other 
near  allies  in  Asia  as  far  as  I  know.  It  is  easily  distinguished  from 
C.  superba  by  the  green  instead  of  yellow  bands  of  the  fore  wing  and 
by  the  much  greater  breadth  of  these  bands,  and  these  characters  do 
not  vary  in  the  five  specimens  I  have  seen.  It  is  rare  in  Sikkim ; 
one  specimen  in  MoUer's  collection  was  taken  at  about  5000  feet  in 
ApriL  I  have  received  others  taken  near  Tonglo  at  about  7000 
feet.  Of  C.  tuperba  I  have  only  two — one  from  Bhutan  taken  in 
September,  the  other  by  myself  at  Daijeeling  in  July^ 

Fore  wings  silvery  above,  with  rich  olive-green  markings  as  shown 
in  the  Plate;  below,  only  an  indistinct  olive-green  patch  on  the* middle 
of  the  costa ;  hind  wings  pure  silverv  white  on  both  sides.  Legs 
olire-green,  with  white  joints  and  tarsi ;  two  pairs  of  strong  spurs  on 
the  bind  1^.  Palpi  long,  extending  beyond  the  head.  The  sexes  do 
not  appear  to  differ. 

Expanse  23-27  mm. 

^  Chalcosia  eaudata,  Brem.  Lep.  Ost-Sib.  p.  07,  t  viii.  fl^  8. 
'  There  are  tereral  Bpecimeni  of  C  pulchJta,  from  Sikkim,  umiamed,  in  the 
Atkinson  collection  which  agree  with  mine. 
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LiTHOSiA?  ANOMALA,  D.  sp.  (Plate  XKKII.  fis;.  14,  $.) 
I  am  unable  to  say  with  certainty  to  what  genns  or  even  to 
what  family  this  species  belongs.  Mr.  Moore  has  a  specimen  un- 
named in  his  collection  which  he  has  placed  next  to  Propachys,  but 
the  palpi  and  legs  are  utterly  different  from  this  genus.  Super6cially 
it  resembles  a  Tyspanodes^  but  has  short  legs  like  those  of  a  Lithosid 
moth ;  its  habit  and  general  aspect  mnke  me  think  it  must  bdong 
to  the  Lithosiidse,  in  which  also  Dr.  Staudinger  concurs ;  and  as  I 
am  unable  to  make  out  the  venation  clearly  without  injuring  the 
specimen,  I  have  placed  it  here  for  the  present.  I  ha?e  two  pairs, 
which  I  took  at  light  on  July  7th,  1886,  at  the  old  bungalow  at 
Rangyroon  near  Darjeeling,  at  about  5000  feet ;  also  a  male  from 
Bhutan  and  another  which  agrees  perfectly,  from  the  Naga  Hills, 
taken  in  September. 

d  $  •  Fore  wings  above  pale  red,  with  a  black  line  from  the  base  to 
the  outer  margin,  and  two  faint  short  ones  above  this  at  the  apex  ; 
hind  wings  sooty  black.  Below,  the  fore  wing  is  sooty  black  with  the 
costal  margin  and  fringes  red,  and  a  red  tinge  at  the  base  and  hind 
margin.  Thorax,  tegulae,  base  of  the  antennas,  and  front  of  head 
red.  Palpi,  legs,  and  abdomen  black.  The  hind  legs  have  a  strong 
double  spur  on  the  last  joint ;  there  is  a  conspicuous  haustelluin. 
Antennffi  rather  short  and  filiform,  with  fine  setSB  at  the  joints. 
Expanse,  d  23-25  mm.,  $  28-31  mm. 

KathaT  sEMiFuscA,  n.  sp.    (Plate  XXXII.  fig.  9.) 

According  to  Mr.  Moore  this  belongs  to  the  genus  Kaiha  (P.  Z.S. 
1878,  p.  16),  but  I  am  uuable  to  follow  his  minute  subdivision  of  the 
Lithosiidee,  and  have  no  other  species  with  which  to  conipare  it, 
except  K.  nigrifrons,  which  it  resembles  in  size  and  shape.  It  comes, 
however,  nearer  to  the  figure  of  JT.  terminalU  (P.  Z.  S.  1878,  pi.  i. 
fig.  14)  in  colour,  but  differs  in  the  band  of  the  (ore  wing  being  more 
than  twice  as  broad.  Fore  wing  fawn-colour,  with  a  broad  fuscous 
band  not  extending  to  the  costa  except  at  the  apex,  or  to  the  outer 
margin.  Hind  wing  pale  straw-colour.  Below  as  above,  but  the 
band  paler  and  less  defined.  Head  and  thorax  brown ;  neck,  legs, 
and  abdomen  pale  straw-colour. 

Expanse  32  mm. 

Described  from  a  single  specimen,  whicli  seems  to  be  a  male,  taken 
by  one  of  Moiler's  men  in  the  interior  of  Sikicim. 

NuDARiA?  DUDGEONi,  n.  sp.  (Plate  XXXII.  fig.  10.) 
This  species  seems  to  come  nearest  to  Nudaria  margaritacea^  Wk., 
but  I  am  not  at  all  sure  that  it  is  congeneric  with  the  European 
Nudaria,  the  venation  being  obscure.  Mr.  Moore  thinks  it  should 
form  the  type  of  a  new  genus,  but  there  are  too  many  ill-defined 
genera  in  the  family  already,  as  it  seems  to  me. 

The  species  is  very  distinct  from  anything  known  to  me  or  to 
Mr.  Moore,  and  the  figure  is  so  good  that  I  need  hardly  describe  the 
colour.  The  fringes  at  apex  of  both  fore  and  hind  wings  are  much 
darker  brown  than  the  remainder,  and  all  the  markings  of  the  under- 
side are  darker  than  above.    The  hind  legs  have  a  double  spur  on 
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the  last  joint.  The  antennae  are  fiUform»  with  minute  setae  at  the 
joints. 

Expanse  23  mm. 

Described  from  a  single  specimen  (?  female)  taken  by  Mr.  Dudgeon 
at  about  5000  feet,  near  Darjeeling,  May  15,  1887. 

Setina?  punctata,  n.  sp.     (Plate  XXXIL  fig.  18,  $ .) 

This  species  is  nearly  allied  to  S.  dasara^  Moore,  which  I  have 
from  the  Naga  Hills  and  Sikkim,  and  which  also  occurs  in  the  North- 
west Himalaya.  It  is  also  less  nearly  allied  to  <$.  nebulow^  Moore, 
of  which  I  hare  both  sexes  from  Sikkim,  but  distinguished  from 
both  these  by  having  no  bands  across  the  wings. 

From  8,  dharma,  Moore,  and  S.  puncHlinea,  Moore,  it  is  also 
distinct,  as  I  have  compared  these  species  in  Mr.  Moore's  collection. 
It  comes  nearest  to  8.  discisigna,  Moore,  from  the  Khasi  Hills,  but 
differs  from  it  in  having  no  purplish  brown  on  the  hind  wing,  no 
black  spots  on  the  head  or  thorax,  abdomen  and  legs  yellowish 
instead  of  purplish  brown. 

Described  from  two  females,  one  from  Sikkim,  and  one  from  the 
Naga  Hills.  I  doubt  whether  the  Indian  species  are  congeneric 
with  Setina  of  Schrank,  in  8.  nebuloaa  at  least  the  male  antennae  are 
pectinate  ;  but  I  leave  them  so  at  present  as  my  series  is  not  suffi- 
ciently good  to  rearrange  them. 

Lyclene  simplifascia,  n.  sp.    (Plate  XXXII.  fig.  19,$.) 

This  species  is  nearly  allied  to  L,  nubi/aseia.  Walk.,  of  which  I 
have  numerous  specimens  of  both  sexes,  but  differs  in  the  following 
particulars  : — ^The  double  row  of  spots  across  the  fore  wing  is  not 
bent  outwards  at  the  hind  margin,  and  except  in  very  fresh  speci- 
mens is  hardly  visible.  The  fore  wings  are  much  deeper  in  colour. 
The  dark  bands  across  the  fore  wings  are  very  faint,  often  quite  in- 
visible on  the  upper  surface,  and  always  narrower,  especially  in  the 
female. 

If  I  had  not  several  fresh  specimens  of  both  sexes  I  should  not 
have  ventured  to  separate  it,  but  finding  that  both  Mr.  Moore,  Col. 
Swinhoe,  and  Mr.  Butler  have  separated  it  in  their  collections  without 
naming  it,  I  have  decided  to  do  so.  I  took  this  species  as  well  as 
L.  nubifascia  commonly  at  light  at  Darjeelins:,  on  Tonglo,  also  ou 
the  top  of  the  Kishilah  in  West  Bhotan,  from  June  to  August.  The 
antennae  of  the  male  are  pectinate  as  in  L.  nubifascia. 

Genus  Bizone,  Walk.  Cat.  Het.  ii.  p.  548  (1854)  ;  Moore,  Lep. 
Ceyl.  ii.  p.  60. 

ChUnuma,  H.-S.  Aus.  Schmett.  p.  21  (1858). 

In  order  to  identify  the  numerous  species  of  Bizone  I  have  from 
India,  and  before  describing  any  new  species,  I  was  obliged  to  revise 
the  whole  genus,  and  have  carefully  gone  through  the  specimens  in 
the  British  and  Oxford  Museums  and  in  the  collections  of  Messrs. 
Druce,  Moore,  Leech,  Col.  Swinhoe,  and  Dr.  Staudinger,  all  of  whom 
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I  have  to  thank  for  nllowing  me  to  borrow  for  comparison  specimeoB 
about  which  I  was  doubtful.  As  the  species  are  numerous,  little 
known,  and  closely  allied,  I  have  thought  it  best  to  give  a  list  of 
those  known  to  me.  I  think  that  the  species  for  the  most  part  do 
not  vary  much,  and  that  the  characters  by  which  I  have  separated 
them  seem  constant  in  all  those  species  of  which  I  have  seen  many 
specimens.  The  form  of  the  costal  fold  and  the  lobe  beneath  the 
fore  wing,  which  is  found  in  the  males  of  most  of  the  species,  and 
the  number,  position,  and  colour  of  the  bands  on  the  fore  wing,  as 
well  as  the  discal  spots,  which  are  usually  different  in  number  and 
position  in  the  two  sexes,  afford  good  specific  characters. 

The  distribution  of  the  genus  is  rather  peculiar.  It  seems  to 
reach  its  maximum  of  de? elopment  in  the  Eastern  Himalayas,  where 
no  less  than  fifteen  species  are  found,  six  only  of  which  are  as  yet 
known  to  occur  west  of  Nepal.  In  Southern  India  and  Ceylon  only 
three  occur.  In  China  there  are  seven,  of  which  several  aeem  to 
belong  to  a  different  group,  in  which  the  costal  fold  is  absent  or 
only  slightly  developed.  In  Java,  Sumatra,  Borneo,  and  the  Malay 
peninsula  we  know  of  six  or  seven,  and  these  too  little  to  separate 
them  in  a  satisfactory  way.  Celebes  and  Amboina  have  each  one 
peculiar  species.  Madagascar  has  two ;  and  one  is  found  at  Sierra 
Leone. 

Sect.  I. 

A.  Costal /old  presents  with  4  red  bands  on  fore  wing. 
$  wit}i  one  spot  between  2nd  and  3rd  bands. 

a.   ^  with  3  black  spots  between  2nd  and  Srd  band. 

a'.  3rd  band  concave,  2nd  comma-shaped. 

1.  BizoNE  PUELLA,  Drury,  Exot.  Ins.  ii.  p.  3,  t.  2,  $  (1773). 
B.  peregrina,  Walk.  Cat.  ii.  p.  551,  in  part. 

The  type  was  a  $  from  South  India.  I  have  a  $  from  Bangalore 
which  agrees  with  the  plate,  and  both  sexes  from  Kulu,  which  agree 
in  the  bands  and  spots.  1'he  male  has  a  black  or  pinkish  dash 
beyond  the  third  band,  which  is  sometimes  edged  with  black. 

Var.?  PALLENS,  Butl.  Trans.  Ent.  Soc.  1877,  p.  838,  ?. 

This  may  be  distinct,  but  the  bandn  are  usually  much  straighter 
and  more  parallel,  and  the  insect  smaller.  I  have  a  single  J  from 
Sikkim  which  is  rather  intermediate.  Others  from  the  Naga  Hills 
seem  more  distinct  from  the  type.  Mr.  Butler  has  placed  speci- 
mens from  Moulmein,  Sylhet,  and  Kiingra  under  this  name  in  the 
British  Museum. 

a".  3rd  band  connected  with  4th  by  a  red  line  on  costa ;  a  deep 
cavity  in  the  underside  of  fore  wing. 

2.  BizoNE  PERKGRiNA,  Walk.  Cat.  ii.  p.  351,  in  part. 
Walker  confused  two  or  three  species  under  this  name,  which  I 

restrict  to  the  Ceylon  species,  which  I  have  seen  only  in  Mr.  Moore's 
collection.  It  can  certainly  be  distinguished  from  the  last  in  the  J, 
though  possibly  not  in  the  $  sex. 
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I  have  seen  no  males  from  S.  India,  but  if  the?  should  be  found 
to  agree  with  the  Ceylon  species,  then  the  name  of  puelia  must  be 
applied  to  this  form,  and  the  Himalayan  insect,  which  I  have  called 
puelia^  would  take  the  name  o(  peregrina. 

Moore  has  figured  in  Cat.  £.  I.  C.  p.  351,  t.  13,  the  larva  and 
pupa  of  a  Javan  species  under  the  name  of  puelia ;  but  I  have  seen 
none  from  that  island,  though  there  are  three  females  from  Sumatra 
in  Dr.  Staudinger's  collection  which  may  be  a  form  of  it  These» 
however,  have  the  marginal  band  very  faint,  and  the  3rd  band 
convex  instead  of  concave. 

6.  (S  with  2  black  or  pinkish-brown  spots  and  a  red  dash  between 
2nd  and  3rd  bands,  which  are  bent  inwards  and  towards  each  other. 

3.  BizoNB  HAMATA,  Wk.  Cat.  ii.  p.  549  (1854) ;  Leech,  P.  Z.  8. 
1888,  p.  604. 

?  B.  puelia^  Fixsen  (nee  Drury),  Rom»  Mem.  iii.  p.  332. 
The  type  from  Shanghai  agrees  with  Japanese  specimens. 
It  occurs  also  in  Central  China,  and  has  been  recorded  from  Hong 
Kong,  though  this  may  be  another  species. 

4.  BizoNE  FASCioLA,  Lecch,  MS. 

This  species  is  separated  from  B.  hamata  by  the  2nd  and  3rd  bands 
bein^  straighter,  and  the  lower  black  spot  in  the  male  being  placed 
outside  the  upper  one,  not  straight  below  it  as  in  B.  hamata.  It 
has  been  taken  at  Ichang  and  Changyang,  in  Central  China  by  Mr. 
Pratt. 

5.  BizoNE  iNCONCLUSA,  Walk.  Journ.  Linn.  Soc.>  Zool.  vi. 
p.  120.  d  (1862). 

This  species,  which  I  have  seen  from  Borneo  and  Sumatra,  seems 
intermediate  between  B.  hamata  and  the  next  species ;  but  I  have  not 
seen  a  sufficient  number  of  both  sexes  to  be  able  to  form  an  opinion. 
Walker  describes  it  as  distinct  from  the  next  by  the  difference  in 
the  discal  dots,  shorter  costal  fringe,  and  narrower  bands.  The  lobe 
below  the  costa  is  single,  not  double  as  in  conclusa, 

6.  BizoNE  coNCLUSAi  Walk.  Journ.  Linn.  Soc,  Zool.  vi. 
p.  120,  d  (1862). 

?  \ar.javanica,  Butl.  Trans.  Ent.  Soc.  1877,  p.  337. 

This  species  occurs  in  Java,  Sumatra,  Borneo,  and  the  island  of 
Nias,  and  is  distinguished  from  the  last  by  the  larger  costal  fold, 
broader  red  bands,  of  which  the  2nd  is  edged  inwardly,  the  3rd  out- 
wardly, with  black.  The  hind  wing  of  B.  conclusa  is  fawn-colour  ; 
Walker  says  tinged  with  pale  yellow,  perhaps  this  is  faded.  That 
of  B.javanica  is  pink.  If  this  is  constant,  the  species  might  very 
well  be  separated,  but  I  have  seen  but  few  specimens  of  either. 

7.  BlZONE  PLATENI,  U.  Sp.  (?). 

Allied  to  B.  conclusa,  Wk.,  ywt.javanica,  Butl.,  but  has  not  the 

27* 
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dash  running  outward  from  the  2nd  hand,  and  has  the  lower  of  the 
two  spots  in  the  male  ohliquely  inside  instead  of  outside  the  upper 
spot.  The  shape,  colour,  and  position  of  the  fringe  and  lobe  are 
very  similar  to  B,  javanica,  and  the  hind  wing  also  is  pink.  The 
red  bands  are  broader,  as  in  B,  conclusa. 

This  species  I  describe  with  some  hesitation,  as  I  have  seen  oolj 
a  single  male,  which  is  in  Dr.  Standinger's  collection,  and  was 
collected  by  Dr.  Platen  in  the  Minahasa  district  of  North  Celebes. 

c.  1  spot  only  and  a  red  dash  between  2nd  and  3rd  bands,     d  with 
a  large  brush  of  hairs  on  underside  of  the  fore  wing. 

8.  BlZONE  UNIPUNCTATA,  LcCCh,  MS, 

This  very  distinct  species  seems  to  be  very  rare  in  Japan,  but 
Mr.  Leech  has  a  pair  from  Satsuma  and  a  female  from  the  liukia 
Islands,  all  taken  by  Mr.  H.  Pryer. 

d.  Very  small  red  spots  between  2nd  and  3rd  bands,  which  are 
straight. 

9.  BizoNE  AMABiLis,  Moorc,  P.  Z.  8. 1877,  p.  597,  t.  59.  f.  2,  c^. 
From  the  description  and  figure  I  supposed  this  to  be  a  form  of 

puella,  but  on  examining  the  type  I  find  it  is  a  good  species.  A 
female  in  Moore's  collection  is  from  Car  Nicobar  bland. 

10.  BizoNE  PUDENS,  Walk.  Journ.  Linn.  Soc.,  Zool.  vi.  p.  120 
(1862). 

B.  perversa,  Butl.  Trans.  Ent.  Soc.  1877,  p.  338,  $. 
A  small  species  from  Borneo,  which  seems  to  come  very  near  to 
the  last.     I  have  only  seen  it  in  the  British  and  Oxford  Museums. 

B.  Costal  fold  voell  marked. 

a.   (S  with  3  spots  between  2nd  and  3rd  bands. 

a',    2  ^'th  2  spots  between  2nd  and  3rd  bands. 

a".  Hind  wings  red. 

11.  BizoNE  BiANCA,  Walk.  Cat.  vii.  p.  1684,  c^  (1850). 

A  distinct  species,  which  occurs  in  Sikkim,  Burmah,  and  Penanfc* 
B.  delertninata,  Wk.  Journ.  Linn.  Soc.,  Zool.  vi.  p.  120,  $ 
(1862),  from  Sarawak,  seems  nearest  B.  hianca,  and  may  be  its 
female ;  but  the  male  is  unknown,  and  what  is  put  as  the  female 
of  bianca  in  the  Oxford  Museum  by  Walker  has  three  spots,  whilst 
all  I  have  from  Sikkim  and  Burmah  have  two  only. 

a'".  With  hind  wings  fawn-colour. 

12.  BizoNE  PUER,  n.  sp.    (Plate  XXXII.  fig.  8,  cJ.) 

c^ .  Fore  wings  white,  with  two  red  bars,  the  outer  one  edged  out- 
wardly with  black,  the  inner  one  angled  ;  a  short  orange-buff  band  at 
base  of  wing ;  the  whole  apex  and  entire  hind  wing  pale  buff. 
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2 .  Like  the  male  but  larger,  with  two  larger  spots  between  the 
bands. 

Betwe^i  the  ted  bars  on  fore  wing  are  three  black  spots  in  a 
triangle,  and  a  fourth  outside  the  bar  near  the  costa  close  to  the 
fold  which  is  little  marked  above ;  below  there  is  a  single  lobe  as  in 
B.  MiklcimennM.  Beneath  buff,  with  the  costa  of  hind  wing  and  hind 
margin  of  fore  wing  white.  Head  and  body  white.  Thorax  buff 
with  white  stripes.     Legs  white  with  black  bands. 

Of  this  distinct  species  I  took  a  male  at  light  near  Darjeeling  on 
July  20,  1886,  and  have  seen  a  female  in  Atkinson's  collection  from 
the  Khasia  Hills,  taken  October  1867.  I  have  also  a  pair  from  Mao 
on  the  Manipur  side  of  the  Naga  Hills,  taken  by  W.  Doherty  in 
Aueust  1889.  There  is  a  female  without  name,  from  Assam,  in  the 
Oxford  Museum. 


b.    $  with  3  spots  between  2nd  and  3rd  bands. 
b\  All  white,  with  no  marginal  band. 

13.  BizoNE  81GNA.    (Plate  XXXIL  fig.  7,  $ ,?  var.) 
B.  ngna.  Walk.  Cat.  Het.  ii.  p.  550,  c^  (1854).     Silhet. 

?  B,  faseieulala.  Walk.  1.  c.  vii.  p.  1684,  d  (1855).  Himalaya, 
Kulu  to  Sikkim. 

B.  adita,  Moore,  Cat.  E.  L  C.  ii.  p.  306,  t.  7  a.  %  1 1,  ?  (1859). 

I  cannot  be  certain  whether  3,  signa  and  B.faadculata  are  the 
same,  as  the  type  of  the  latter  is  in  the  Oxford  Museum,  and  the 
type  of  B,  signa  in  the  British  Museum.  In  this  and  in  one  of  my 
Sikkim  specimens  the  two  outer  spots  coalesce  and  form  a  short 
black  bar,  but  it  does  not  seem  to  be  otherwise  different.  The 
female  which  I  have  figured  as  B,  signa,  var.  (fig.  7),  has  no 
corresponding  male.  I  have  four  specimens  of  it  from  Sikkim,  which 
differ  from  the  female  of  B./asciculata,  Wk.,  which  is  common  in 
Sikkim,  by  the  larger  size  of  the  spots,  the  shape  of  the  outer  bar, 
and  the  red  band  on  the  hinder  part  of  the  thorax.  I  also  notice 
that  the  basal  band  in  fasciculata  is  reduced  to  a  line  on  the  costa 
which  runs  along  it  from  the  2nd  band,  whereas  in  what  I  figure  as 
sipna  there  is  no  pink  edge  to  the  costa,  and  the  basal  band 
extends  nearly  to  the  hind  margin.  If  B.  signa  and  B,  faseiculata 
(gzB, adita)  prove  distinct,  which  I  doubt,  this  might  be  the  female 
of  B,  signa.  If  not  it  may  be  a  new  species,  which  I  would  call 
B.  walkeri. 

14.  BiZONE  ADKLINA. 

Bizone  adelina,  Stgr.  Rom.  Mem;  iii.  p.  191,  t.  x.  fig.  14,  $ 
(1887). 

This  is  most  nearly  allied  to  B./asciculata,  Wk.,  and  has  the 
same  spots,  but  differs  in  the  pink  bands  being  more  angular  and 
in  the  pink  colour  of  the  hind  wings.  It  seems  to  be  a  good  species. 
It  was  found  near  Vladivostock  in  July  and  August  by  Christoph. 
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b".  With  marginal  bands  present.     Wliite  hind  wings. 

15.  BizoNB  ARiADNEy  Leech,  MS. 

This  is  a  good  species,  distinguished  from  ngna  by  marginal  band 
and  shape  of  the  second  and  third  bands ;  in  the  male  there  is  a 
pink  spot  on  the  costa  aboTC  the  black  spot,  which  is  separated  by 
the  fold  from  the  pink  band. 

It  has  been  found  in  Central  China,  at  Changyang»  by  Mr.  Pratt 

b"\  Red  hind  wings. 

16.  BiZONB   PRATTIj  Q.  Sp, 

This  was  sent  to  me  b^  Mr.  Leech  under  the  name  of  B.  ion- 
fuinea^  Brem.,  but  it  is  quite  distinct  from  what  t  take  to  be  that 
species,  which  is  described  further  on. 

It  is  like  B.  ariadne,  but  differs  in  having  the  hind  wings  and 
abdomen  bright  pink  as  in  B^  bianco.  There  are  three  black  spots  in 
both  sexes,  but  in  the  male  the  outer  one  is  placed  on  the  third  bar 
instead  of  within  it.  As  this  species  will  doubtless  be  figured  by 
Mr.  Leech,  I  will  not  describe  it  more  particularly.  It  was  taken 
by  Mr.  and  Mrs.  Pratt  at  Changyang  and  Ichang  in  June  1 888, 

Next  we  have  a  group  of  five  species  with  four  fawn-coloured 
bands  (except  in  B,  sikkimensis,  which  has  only  three),  all,  so  fir 
as  I  know,  confined  to  the  Himalayan  region.  They  are  all  nearly 
allied  but,  as  I  believe,  quite  distinct. 

I  have  been  obliged  to  name  no  less  than  three  of  them,  which  I 
should  not  have  ventured  to  do  if  I  had  not  examples  of  both  sexes 
in  good  condition  of  every  species. 

c.  4  yellow  bands. 
c\  Pink  body  and  pale  pink  hind  wings. 

17.  BizoNE  ARAMA,  Moofc,  Cat.  £.  I.  C.  ii.  p.  306,  t.  7«. 

fig.io,  $. 

A  distinct  species,  which  seems  rare  wherever  found.  The  male, 
which  is  undescribed,  I  have  only  seen  in  Dr.  Staudinger's  collection. 

The  middle  spot  in  the  male  takes  the  form  of  a  short  bar,  as 
though  two  spots  were  united*  The  outer  spot  is  placed,  as  in 
B.  pratti,  rather  outside  the  third  band,  which  is  broken  by  the 
fold,  and  appears  as  a  spot  on  the  costa.  I  have  females  from  Kula 
and  Sikkim  in  my  collection,  and  there  are  others  from  Khasia  in 
the  British  Museum. 

c*.  White  body  and  hind  wings  ;  hind  wings  with  a  dark  lunule. 

18.  BizoNE  DOHERTYi,  n.  sp.    (Plate  XXXII.  fig.  4,  $ .) 

S  2  •  White,  with  pale  yellow  bands  on  the  thorax  and  tegnls. 
Four  pale  yellow  bands  across  the  wings,  of  which  the  first  does  not 
extend  to  the  hind  margin,  the  second  and  third  irregular.    In 
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addition  to  the  triangle  of  black  spots  between  these  bands,  the  male 
has  a  foorth  close  to  the  costa  outside  or  partly  in  the  third  band. 
The  fringe  of  the  fold  is  very  narrow,  and  the  lappet  beneath  the 
wing  small.  Underside  and  hind  wings  pure  white,  the  black  dots 
showing  through,  and  on  the  hind  wing  a  small  blackish  lunule  at 
the  end  of  the  cell,  which  is  not  visible  in  the  Plate,  but  which 
distinguishes  this  species  from  any  other.  Described  from  two 
males  and  a  female  taken  by  Mr.  Doherty  at  Mao,  on  the  Manipur 
side  of  the  Naga  Hills,  in  August  1889.  I  have  a  single  female 
agreeing  perfectly  with  them  from  MoUer's  collection,  taken  in  1888, 
in  Sikkim. 

c^,  2  spots  only  within  the  bands  in  c^ . 

19.  BiZONE  MOLLERI,  U.  Sp. 

Very  near  the  last  species,  but  distinguished  by  the  absence  of 
the  dark  lunule  on  the  hind  wing,  by  the  male  having  two  only 
instead  of  three  spots  in  the  disk,  by  the  somewhat  smaller  size, 
and  differently  shaped  lappet  below  the  wing.  I  think  it  is  a 
perfectly  good  species,  as  I  have  1  cJ  and  2  $  from  Sikkim,  and 
have  compared  a  male  from  Cherra  Pungi  in  the  Khasia  Hills,  in  the 
Atkinson  collection,  which  perfectly  agrees. 

This  species  may  be  distinguished  from  B.  gutiifera  by  the  much 
larger  black  spots,  the  pure  white  hind  wing,  and  larger  costal  fringe. 

c*.  With  pale  yellow  hind  wings. 

20.  BizoNE  GUTTiFERA,  Walk.  Cat.  vii.  p.  1779. 

Smaller  than  the  last,  with  smaller  black  spots,  and  the  hind 
wings  in  fresh  specimens  bright  yellowish  fawn-colour,  which  in  worn 
or  old  specimens  fades  towards  the  base.  Agrees  with  type  in  the 
British  Museum,  which  came  from  the  North-west  Himalaya.  Seems 
common  in  the  interior  of  Sikkim,  and  brought  from  Chumbi  by 
native  collectors,  but  not  found,  so  far  as  I  know,  near  Daijeeling. 
A  pair  from  the  Naga  Hills  agree  perfectly. 

In  the  British  Museum  and  Moore's  collection  some  specimens 
which  may  belonft;  to  B.  nkkimensis  are  mixed  with  it,  but  fourteen 
specimens  in  Moller's  and  my  collection,  of  which  four  are  males, 
are  constant  in  the  colour  of  the  hind  wing  and  other  characters. 

c*.  Pure  white,  with  3  yellow  bands,  the  terminal  one  wanting. 

21.  BizoNE  8IKKIMENSI6,  u.  sp.    (Plate  XXXII.  fig.  6  c^ ,  5  $  .) 
d  $ .  White,  with  orange-buff  bands  on  the  thorax  and  tegulce, 

and  three  orange-buff  bands  across  the  fore  wing  as  in  the  figure. 
The  male  has  two  round  black  spots  between  second  and  third  bands, 
and  a  black  streak  on  the  third  band,  the  outer  angle  of  which  is 
partly  concealed  by  the  costal  fold. 

The  fold  appears  to  be  much  shorter  and  differently  shaped  to 
those  of  B,  signa  or  B,  molleri  and  seems  more  like  that  of  B,  gtU- 
tifera,  whilst  the  lobe  below  is  shorter  and  single. 
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In  the  female  the  three  black  spots  are  smaller,  and  more  widelr 
separated  than  in  B.  aroma  or  B.  molieri,  resembling  those  of 
B.  tigna  ^ . 

I  took  this  species  on  Tonglo,  at  10,000  feet  eleyation,  in  July, 
where  it  was  rare ;  there  was  idso  a  male  in  Moller's  collection. 

d.  Pure  white,  without  bands. 

22.  BizoNB  CANDIDA.    (Plate  XXXII.  fig.  2  d,  3  $ .) 
ChioH€ema  Candida^  Feld.  Reise  Nov.  t.  1 0  6.  fig.  1 7. 

I  had  described  this  species  already  under  the  name  of  Candida^ 
when  Mr.  Butler  called  mv  attention  to  Felder's  figure,  which  appears 
to  be  the  same  insect  and  has  the  same  name.  As,  however,  it  has 
not  been  described,  I  annex  a  short  diagnosis. 

cf  $  .  Pure  white,  with  crimson  band  across  the  thorax ;  a  crimson 
spot  in  its  centre  and  on  the  teguliB  (these  are  absent  in  a  specimen 
taken  at  Rala).  A  crimson  line  along  both  sides  of  the  costa  as 
far  as  the  sexual  fold  above  and  the  large  lobe  below ;  the  base  of 
the  costa  is  also  pale  crimson.  The  male  has,  in  addition  to  the 
three  black  spots  in  a  triangle,  a  fourth  partially  concealed  by  the 
fold  as  in  B.  aigna.  Tarsi  white  banded  with  black.  Palpi  white 
below,  black  above. 

Hab.  Sikkim,  8000-10,000  feet  elevation  ;  Kulu,  in  Indian  Mu- 
seum (/fi/f  Swinhoe) ;  Rala,  N.W.  Himalaya,  6000  ft.  (McArthur). 

I  have  received  several  males  and  one  female  of  this  species  from 
native  collectors  on  Tonglo,  and  have  no  doubt  it  is  a  good  species. 

Species  of  doubtful  position. 

23.  ?  BizoNE  TRiGUTTATA,  Walk.  Char.  Undescr.  Lep.  p.  89,  ? 
(1869). 

I  cannot  identify  this  species  with  certainty,  as  the  description  of 
the  female  only  might  do  for  B,  molleri. 

The  type  is  in  the  Devon  and  Exeter  Museum,  where,  on  appli- 
cation to  the  curator,  I  have  not  been  able  to  see  it.  It  was  said  to 
have  come  from  Benares.  There  is  in  Mr.  Moore's  collection  a 
male  labelled  N.W.  Himalaya,  which  may  be  of  this  species,  and 
which  difiers  from  B.  guttifera  only  in  the  pure  white  hind  wings, 
and  from  B,  dohertyi  only  in  the  absence  of  the  lunule  on  the  hind 
wing.     For  the  present  this  species  must  remain  obscure. 

24.  BizoNE  suBORNATA,  Walk.  Cat.  ii.  p.  550,  $  (1854)  ;  Moore, 
Lep.  Ceyl.  ii.  p.  60,  t.  103.  4* 

The  type  of  this  is  a  single  female  in  bad  condition  from  Ceylon ; 
the  male  is  unknown.  Mr.  Moore  has  one  from  Ceylon,  another 
female  from  the  Andamans,  and  a  third  from  Borneo.  Col.  Swinhoe 
has  a  female  from  Khandalla,  near  Bombay.  All  these  appear  to 
belong  to  one  species,  which  may  be  described  as  like  B,  jmeUa^ 
but  with  the  bands  straighter,  as  in  B.  palien9,  Butl.,  and  with 
three  spots  instead  of  one. 
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Aberrant  species,  of  which  the  male  onljr  is  known. 

25.  BizoNE  cosTiFiMBRiA,  Walk.  Journ.  Linn.  Soc,  Zool.  t\. 
p.  121,  d  (1862>. 

This  species  is  described  from  Sarawak,  and  the  type  is  in  the 
Saunders  collection  at  Oxford.  The  description  agrees  with  a  male 
from  Sumatra  collected  by  Paul  Staudinger  and  with  one  taken  at 
Perak  by  Doherty,  except  that  the  third  band  of  this  species  is  not 
black-bordered  outwardly  as  Walker  says.  I  find  this  character, 
however,  is  not  constant  in  other  species.  Without  seeing  the 
female,  I  cannot  tell  where  to  place  this  species. 

26.  Barsine  EFi^RACTA,  Walk.  Cat.  ii.  p.  546. 
Bisone  effracta,  Butl.  Trans.  Ent.  Soc.  1877,  p.  339. 

A  distinct  species,  which  probably  belongs  to  this  genus,  as  the 
costal  fold  and  lobe  are  well  markecl.  It  differs  from  all  others  in 
hariug  five  pink  bands  on  the  fore  wing,  and  pink  spots  between  each 
of  them,  except  the  two  inner  ones.  It  has  also  a  dark  spot  on  the 
hind  wing. 

It  occurs  very  rarely  in  Sikkim,  and  is  recorded  from  Nepal. 

Sect.  II. 

A.  Costal  fold  absent  or  inconspicuous. 

a.  Hind  wings  red. 

a\  Fore  wings  red,  with  2  black  bands  and  3  black  spots. 

27.  BizoNE  cocciNEA.  Moorc,  P.  Z.  S.  1878,  p.  28,  t.  iii.  14,  c^ . 
A  very  distinct  species,  of  which  the  male  only  is  known. 

It  appears  to  be  very  rare  in  Sikkim. 

a".  Fore  wings  white^  with  3  red  bands  and  an  apical  yellow  patch. 

28.  BizoNE  BELLI88IMA,  Moorc,  P.  Z.  S.  1878,  p.  27,  t.  iii.  13,  d . 
Of  this  species  also  the  female  is  unknown.     The  type  was  from 

Masuri,  and  I  have  a  male  from  Sikkim,  where  it  is  very  rare,  and 
there  are  two  more  in  the  Atkinson  collection. 

a'".  Fore  wings  white  with  3  pink  bands. 

29.  BizoNB  PiTANA,  Moorc,  Cat.  E.  I.C.  ii.  p-305,  $  (1858-9). 
This  resembles  B.  subomata,  except  that  it  has  no  apical  band. 

The  type  is  in  the  British  Museum  from  Java.  There  is  also  a  single 
male  from  Sindaglaia,  Java,  in  Dr.  Staudinger's  collection,  which, 
though  in  bad  condition,  appears  to  have  no  costal  fold  or  lobe 
beneath. 

a"'\  Fore  wings  red,  with  white  markings  and  3  black  spots. 

30.  BizoNE  ffiiSDRA,  Leech,  Trans.  Ent.  Soc.  1889,  p.  126, 
t.  ix.  fig.  6,  $  . 

This  is  a  very  distinct  species,  which  might  be  put  in  another 
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genus  with  the  next  two,  as  the  hands  are  replaced  hy  much  hroader 
irregular  markings.  Mr.  Leech  says  that  the  sexes  are  alike,  but 
the  position  of  the  three  spots  is  different  in  two  specimens  which 
he  has  lent  me  to  examine. 

It  occurs  at  Kiukiang  and  Changyang,  in  Central  China,  also  at 
Ningpo  and  at  Ta-tsien-lo,  whence  I  have  two  specimens  from  M. 
Oberthiir  which  fairly  agree  with  Mr.  Leech's,  though  the  white  on 
the  fore  wing  is  much  more  extended  and  the  red  much  paler.  These 
specimens,  however,  are  not  fresh  enough  to  enable  me  to  judge 
correctly. 

31.  BiZONB  8ANOUINEA. 

Galligenia  tanffuinea^  Brem.  Schmett.  N.  China,  p.  14  (1853). 

?  Bizone  sanguinea.  Leech  (nee  Brem.),  Trans.  £nt.  Soc  1889, 
p.  126. 

?  Bizone  cruenta.  Leech,  Entomologist,  Feb.  1890,  p.  49,  c^  $. 

I  cannot  he  certain  what  Bremer's  species  is,  as  the  plate  to  which 
Mr.  Leech  refers  is  not  in  any  copy  of  Bremer*s  work  which  I  have 
seen,  and  it  is  doubtfal  whether  it  was  ever  published.  Bremer's 
Latin  diagnosis,  however,  together  with  his  German  description, 
seem  to  me  to  answer  exactly  to  the  species  described  hy  Leech  as 
B.  cruenta^  except  that  the  Latin  says  *'  punctb  duobus  nigris 
in  media  ala,"  whilst  the  German  says  "  wo  derselbe  vor  einem 
schwarz?n  Punkte  endigt." 

In  six  specimens  of  B.  cruenia  which  are  before  me,  including  the 
types,  there  are  two  black  spots ;  but  in  worn  specimens  one  of  thera 
is  faint,  and  Bremer  may  have  had  such  before  him  when  he  wrote 
the  description.  Bremer's  type  came  from  near  Pekin,  Leech's 
from  Changyang  in  Central  China,  where  it  seems  common. 

32.  Bizone  harterti,  n.  sp. 

This  species  seems  qnite  distinct,  and  may  be  described  as  like  a 
small  B.  guiti/era,  but  differs  in  having  no  cosUl  fold,  white  hind 
wings,  smaller  spots,  and  narrower  yellow  bands ;  on  the  underside  of 
the  fore  wing  is  a  dark  patch  corresponding  in  position  to  the  spots 
above,  but  no  lappet.  The  underside  is  white,  with  the  costal  and 
outer  margins  of  the  fore  wing  broadly  ting^  yellow.  The  types 
are  two  specimens,  of  which  one  is  certainly,  and  the  other  probably, 
a  male,  in  Dr.  Staudinger's  collection.  They  were  Uken  m  Upper 
Assam  in  1888  by  Lieut.  Hartert,  after  whom  I  name  the  species. 

33.  Bizone  impunctata,  Feld.  Sitzungsb.  Ak.  Wissen.  Wien, 
xliii.  Abth.  1,  p.  37  (1861). 

A  very  distinct  species,  which  I  have  seen  in  Dr.  Pagenstecher's 
and  Staudinger's  collections  from  Amboina.  It  has  four  red  bands, 
but  no  spots  at  all,  and  in  the  specimen  before  me,  which  appears  to 
be  a  male,  there  is  no  costal  fold  or  lappet. 
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34.  BiZONE  DIVAKARA. 

Bartine  divakara,  Moore,  P.  Z.  S.  1865,  p.  798,  t.  43.  fig.  9. 

This  is  a  large  species  which  is  common  at  Daijeeling,  and  is 
distinct  from  all  others.  The  fold  in  this  case  is  short  and  less 
conspicuous,  but  appears  to  be  formed  somewhat  in  the  same  way 
as  that  of  B,  puella. 

35.  BizoNE  RUBRiFASCiATA,  Drucc,  Watcrh.  Aid,  t.  172.  fig.  1. 
Bizone  rubrifasciata  is  a  splendid  and  very  distinct  species  from 

Celebes,  with  dark  slaty  hind  wings.  The  type  is  in  Mr.  Druce's 
collection,  and  there  are  two  females  from  North  Celebes  in  Dr. 
Staudinger's. 

36.  Bizone  SAALMtLLFRi,  Butl.  Cist.  £nt.  iii.  p.  3. 
From  Madagascar.     Type  in  British  Museum. 

37.  Bizone  delicata,  Walk.  Cat.  ii.  p.  550. 
From  Sierra  Leone.     Type  in  British  Museum. 

38.  Bizone  amatura,  Walk.  P.  Z.  S.  1863,  p.  16. 
From  Madagascar.     Type  in  British  Museum. 

Doubtful  Species. 

LiTHosiA  ALBOROSEA,  Walk.  Cat.  xxxi.  p.  230. 
BUone  alborosea,  Butl.  Trans.  £nt.  Soc.  1877,  p.  339. 
The  type  is  a  female,  and  so  much  worn  that  it  cannot  be  re- 
cognized.    Butler  gave  no  reason  for  putting  it  into  this  genus. 

Bizone  oazella,  Moore,  P.  Z.  S.  1872,  p.  572,  t.  33.  fig.  4,  cJ . 

A  distinct  species,  but  it  cannot  be  included  in  the  geuus  on  ac- 
count of  the  antennce  of  the  male  being  distinctly  pectinate,  as  shown 
in  the  plate.  I  have  not  seen  this  sex  however,  but  only  a  female 
from  Sikkim  in  Atkinson's  colleptton.  It  must  be  very  rare  there. 
The  types  were  from  Masuri. 

Bizone  quadrinotata.  Walk.  Char.  Undescr.  Het.  p.  90,  d 
(1869). 

Described  from  Benares.  The  type  is  in  the  Devon  and  Exeter 
Museum,  and  for  the  present  must  remain  obscure,  though  from  the 
description  I  expect  it  will  prove  to  be  either  B.  pollens  or  B.pueUa. 

Bizone  alba,  Moore,  P.Z.S.  1878,  p.  28. 

A  single  specimen  in  Mr.  Moore's  collection  from  N.  China 
(?  Shanghai),  in  bad  condition  and  of  uncertain  sex,  is  all  I  know  of 
this  species.     It  is  white,  without  bands,  and  with  a  single  discal  spot. 

NOTODONTA  (?)  6I6ANTEA. 

I  am  quite  unable  to  say  with  any  certainty  what  this  remarkable 
insect  is,  having  seen   nothing  like  it  in  any   collection,  except 
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The  Rer.  Canon  Tristram,  F.R.S.,  F.Z.S.,  gave  an  account  of 
his  recent  visit  to  the  rock  of  Zaimo  in  the  Canaries,  where  he  ob- 
tained specimens  of  Simonv's  Lizard  {Laeefia  nmonyi)  \ 

The  following  papers  were  read  : — 

1.  On  the  reported  Discovery  of  Dodoes  Boues  in  a  Caveru 
in  Mauritius.  By  Sir  Edward  Newton,  K.C.M.G., 
F.L.S.,  C.M.Z.S. 

[Reoeived  April  30,  1890.] 

At  a  meeting  of  the  Society,  November  3rd,  1885  (P.  Z.  S.  1885, 
p.  719),  an  extract  from  a  letter  addressed  to  the  Secretary  by  Mr.  J. 
Caldwell,  C.M.Z.S.,  of  Mauritius,  was  read  announcing  the  fmding  bv 
one  of  his  collectors  of  a  hitherto  unknown  deposit  of  bones  of  the 
Dodo  (Didus  ineptus)  in  a  small  cavern  in  the  island.  Nothing 
further  has  been  heard,  I  believe,  of  the  supposed  discovery,  and  Mr. 
Caldwell  died  a  few  months  after  he  had  made  his  communication 
to  the  Society.  I  have,  however,  just  received  a  letter  from  Mr. 
Evenor  Dupont,  a  well-known  shell-collector  of  Mauritius,  with  an 
endorsement  by  Mr.  C.  £.  Bewsher,  C.M.Z.S.,  which  I  think  leaves 
no  doubt  that  the  late  Mr.  Caldwell  had  been  imposed  upou,  and  that 
the  bones  in  question  were  not  those  of  the  Dodo. 

Mr.  Dupont  writes : — 

"  Fort  Louis,  Mauritius, 

March  20, 1890. 

"  . . . .  I  write  to  correct  a  statement  made  by  the  late  Mr.  Caldwell, 
and  publbhed  in  Proceedings  of  the  Zoological  Society,  to  the  effect 
that  Dodo  bones  have  been  found  in  a  cavern  in  Mauritius.  Mr. 
Caldwell,  I  believe,  was  induced  to  make  this  statement  on  the  faith 
of  a  story  told  him  by  one  of  our  native  collectors  (a  Creole)  here 
who  brought  him  the  bones.  The  whole  thing  was  a  fraud,  and  I  am 
afraid  the  bones  were  not  those  of  the  Dodo,  but  Turkey's.  I  searched 
for  them  without  success  in  Mr.  Caldwell's  collections  when  they  were 
sold  after  his  death.  I  have  never  heard  of  any  Dodo  bones  being 
found  except  in  a  marsh  at  Flacq  (by  Mr.  Ange  R^gnard,  one 
bone,  doubtiful)  and  in  the  Mare  aux  Songes  at  Grand  Port.  I  am 
the  more  inclined  to  discredit  the  story  of  the  Cave  bones,  as  these 
men,  who  for  years  have  made  a  business  of  hunting  for  specimens 
of  Natural  History  (one  of  whom  brought  the  bones  to  Mr.  Caldwell), 
have  more  than  once  tried  to  pass  off  doctored  shells  as  new  species 
and  not  always  without  success.'' 

Mr.  Bewsher  endorses  this  by  writing : — "  On  my  return  to  Mau- 
ritius two  years  ago,  I  went  very  carefuly  into  this  question  of  the  Cave 
bones,  and  the  result  of  my  enquires  led  me  to  the  same  conclusion 
as  my  friend  Dupont.  I  fully  endorse  all  he  has  said,  and  would  add 
that  Mr.  Caldwell  was  in  very  failing  health  both  bodily  and  mentally 
lately,  and  so  the  cunning  Creole  imposed  on  him  more  easily." 
'  See  above,  p.  354. 
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I  may  farther  add,  from  my  own  knowledge  of  the  caves  ia  Mau« 
ritius  I  think  it  very  unlikely  that  any  animal  remains  so  recent  as 
those  of  the  Dodo  or  its  contemporaries  will  he  found  in  them,  as  in 
the  rainy  season  they  are  generally  flooded  by  roaring  torrents,  which 
would  at  once  wash  away  modern  deposits. 


2.  On  a  new  Toucan  of  the  Genus  Pteroglossus. 
By  P.  L.  ScLATER^  M.A.,  P.R.S.,  Secretary  to  the  Society. 

[BeceiTed  April  24,  1890.] 

A  single  skin  in  the  British  Museum,  formerly  in  the  Salvin- 
Godman  Collection,  seems  to  indicate  the  existence  in  Upper  Ama- 
zonia of  a  new  species  of  Toucan  allied  to  P.  viridis. 

This  I  propose  to  call 

Pteroglossus  didymus,  sp.  nov. 

Supra  obscure  viridU,  alU  caudaque  nigricantibus  viridi  limbatu  ; 
capite  nigro;  uropygio  coccineo:  infra  limonaceo-flavus  in  ventre 
medio  brunnescente  adumbratua  ;  gutture  et  colli  lateribus  nigris  ; 
tibiis  brunneis  ;  rostri  mandibula  superiore  Jlavida,  hvjua  culmvie 
et  ipsa  apice  niffris  ;  inferior e  nigra,  ad  basin  margine  ftavicante 
ornata :  long,  tota  14*5,  ala  4'6,  cuuda  5*6,  rostri,  a  rictu  ad 
apicem  Unea  directa,  3*3. 
Hab,  Amazonia  superior. 

Obs.  Proximus  P.  viridi,  sed  rostri  culmine  nigri,  et  tihiis  hrun^ 
neis  distinct  us. 

The  typical  specimen  hears  one  of  Hauxwell's  well-known  paper 
labels  marked  : — "Male,  iris  red.  Skin  round  the  eye  indigo-blue, 
with  a  red  patch  behind  eyes  :  27.  8.  80.— J.  H." 

The  species  seems  to  be  the  Upper  Amazonian  representative  of 
P.  viridis,  of  which  there  is  a  good  series  in  the  National  Collection 
from  Guiana,  Cayenne,  and  Kio  Negro. 

3.  On  the  Remains  of  some  large  Extinct  Birds  from  the 
Cavem-deposits  of  Malta.  By  R.  Lydekkek^  B.A.> 
P.Z.S.,  &c. 

[BeceiTed  Hay  2, 1890.] 

(Plates  XXXV.  &  XXXVI.) 

The  greater  number  of  the  remains  of  Vertebrates  obtained  from 
the  Pleistocene  cavern-deposits  of  Malta  haying  been  described  in  the 
publications  of  tliis  Society,  I  have  thought  it  well  to  bring  to  the 
notice  of  the  Society  evidence  of  some  new  species  of  birds  from 
these  deposits. 

In  the  year  1865  Prof.  W.  K.  Parker  described  in  the  '  Pro- 
ceedings '  of  our  Society  ^  a  number  of  bird^bones  from  the  Maltese 
»  P.  Z.  S.  1865,  p.  752. 
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caverns  which  had  heeo  collecled  by  the  late  Admiral  Spratt.  These 
were  subsequently  figured  in  vol.  vi.  pi.  xxx.  of  the  '  Transactions ' ; 
but  what  has  now  become  of  them  I  am  unable  to  state.  Several  of 
them  are,  however*  almost  or  quite  perfect,  and  therefore  better 
suited  to  the  exact  determination  of  the  affinities  of  their  owners  than 
those  I  have  now  to  describe. 

The  greater  number  of  these  specimens  were  regarded  as  belonging 
to  a  species  of  Swan,  for  which  the  name  CygnuM  faleoneri  was 
proposed.  This  species  was  described  as  being  about  one  third  larger 
than  C,  musicus,  from  which  it  was  distinguished  by  the  relatively 
shorter  femur,  the  shorter  tarso-metatarsus,  and  the  much  shorter 
phalangeals. 

In  recently  examining  the  small  series  of  bird-bones  from  the 
Maltese  caverns  presented  to  the  British  Museum  by  Admiral  Spratt, 
all  of  which  have  hitherto  been  labelled  Cygnus  fcdconeri,  I  found 
that  only  a  few  of  them,  viz.  two  specimens  of  the  imperfect  distal 
extremity  of  the  tarso-metatarsus  and  some  phalangeals,  really  be- 
longed to  that  form.  These  specimens  agree  with  the  types  in  being 
decidedly  larger  than  the  corresponding  bones  of  C.  musiaUt  and  the 
phalangeals  confirm  the  conclusion  that  the  species  is  i^idely  different 
from  any  existing  form.  Most  of  the  other  bones,  however,  are 
referable  to  a  Vulture  and  a  Crane,  and  these  I  now  proceed  to 
describe. 

Gyps  melitensis,  n.  sp. 

The  bones  of  the  Acoipitres  are  so  easily  recognized  and  so  widely 
different  from  those  of  other  birds  that  there  is  no  difficulty  whatever 
in  deciding  whether  given  fossil  specimens  belong  to  members  of 
this  group.  A  considerable  number  of  specimens  in  the  series 
already  mentioned  indicate  the  existence  in  Malta  during  the  Pleis- 
tocene period  of  a  Vulture  exceeding  the  existing  Fultur  monachus 
by  about  one  fifth  of  its  dimensions,  and  therefore  the  largest 
member  of  the  Accipitres  yet  known,  with  the  exception  of  the  still 
more  gigantic  extinct  New-Zealand  bird  described  by  the  late  Sir 
J.  yon  Haast  under  the  name  of  HarpagomU,  For  this  species, 
which  may  be  sufficiently  diagnosed  by  its  large  dimensions,  I 
propose  the  name  of  Gyps  melitensis,  my  reasons  for  the  generic 
reference  being  given  below. 

It  will  be  unnecessary  on  this  occasion  to  give  an  account  of  the 
distinctiye  osteological  features  of  the  Accipitres,  since  those  who  are 
desirous  of  making  themselves  acquainted  with  this  subject  will  find 
full  details  in  Professor  A.  Milne-Edwards's '  Oiseaux  r  ossiles  de  la 
France ' ;  and  I  accordingly  at  once  proceed  to  notice  the  various 
bones,  commencing  with  the  tibio-tarsus  as  one  of  the  most  charac- 
teristic parts  of  the  skeleton. 

In  my  drawings  (see  Plate  XXXV.  figs.  2,  2  a)  there  are  given  two 
views  of  the  distal  portion  of  the  right  tibio-tarsus,  an  anterior  view 
of  the  corresponding  part  of  the  homologous  bone  of  Fultur  monackus 
being  given  in  fig.  3.     A  comparison  of  the  figures  will  at  ouce  show 
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the  complete  structural  identity  of  the  bones,  so  that  detailed  descrip- 
tion is  unnecessary.  The  characteristic  Accipitrine  features  of  this 
part  of  the  tibio-tarsus  are  the  fore  and  aft  compression  of  the  shaft, 
the  shallow  anterior  groove,  the  wide  separation  of  the  two  condyles 
on  the  anterior  surface,  the  extreme  obliquity  of  the  bony  bridge 
over  the  groove  for  the  extensor  tendons,  and  the  absence  of  any 
tubercle  on  the  bridge  itself^.  On  the  posterior  aspect  of  the  bone, 
which  has  not  been  figured,  the  shallowness  and  great  relative  width 
of  the  trochlear  surface  are  equally  characteristic.  The  rough  surface 
for  the  articulation  of  the  distal  extremity  of  the  long  fibula  is 
distinctly  seen  on  the  postaxial  border  of  the  fossil.  The  specimen 
represented  in  the  next  figure  (Plate  XXXV.  fig.  1)  is  the  imperfect 
proximal  extremity  of  a  right  tibio-tarsus,  doubtless  forming  a  part  of 
the  same  bone  as  the  preceding  specimen.  The  cnemial  crest 
and  external  surface  oY  this  fragment  are  somewhat  imperfect,  but 
the  contour  of  the  portion  which  remains  perfect  agrees  in  all  re- 
fpects  with  that  of  the  smaller  tibia  of  V.  monachus.  The  greatest 
transverse  diameter  of  the  fossil  tibia  is  0,030,  the  corresponding 
dimension  in  that  of  the  existing  species  being  0,025.  The  total 
length  of  the  tibia  of  V,  monachus  is  0,222  ;  and  if  the  same  pro- 
portion of  breadth  to  length  obtained  in  the  extinct  species  the 
total  length  of  its  tibia  would  be  0,266.  The  fossil  tibia  may  be 
distinguished  from  the  recent  one  by  the  somewhat  greater  prominence 
of  the  bridge  (a)  over  the  groove  for  the  extensor  tendons,  and  the 
absence  of  the  lateral  perforation  (c)  which  communicates  with  the 
same  groove.  The  great  size  of  this  tibia  indicates  the  probability 
of  its  owner  having  belonged  to  Fuitur  (or  an  allied  genus)  rather  than 
to  Aqyila,  this  inference  being  rendered  certain  by  the  following 
specimens. 

The  tarso-metatarsus  of  the  Accipitres  is  fully  as  characteristic  as 
the  tibio-tarsus,  even  when,  as  in  the  present  instance,  we  have  only 
the  distal  trochleas  to  work  with.  Thus  these  trochlese  approximate 
more  or  less  closely  to  the  same  transverse  line,  and  form  a  slight  but 
regular  curve  from  side  to  side.  The  distal  extremity  of  a  lefl  tarso- 
metatarsus  (represented  in  Plate  XXXV.  fig.  6)  accords  so  exactly  in 
contour  with  the  smaller  bone  of  Fuliur  monachus  (shown  in  fig.  7  of 
the  same  Plate)  that  their  close  affinity  is  manifest  at  the  first  glance. 
Moreover,  in  the  relative  length  of  the  trochlesB,  and  the  elevated 
position  of  the  trochlea  for  the  fourth  digit,  coupled  with  the  slight 
kteral  expansion  of  the  one  for  the  second  digit,  the  fossil  specimen 
resembles  FuUmr  and  diflcrs  from  Aquila,  The  much  shorter  tarso- 
metatarsus  of  GypaeluSy  while  approximating  to  VuUur  in  the  gen- 
eral form  of  the  trochleee,  resembles  Aquila  in  the  lateral  expansion 
of  the  trochlea  for  the  second  digit.  This  specimen  is  therefore 
decisive  that  the  fossil  form  should  be  referred  to  Vultur  or  Gyps, 
The  transverse  diameter  of  the  trochlea  for  the  third  digit  is  0,012, 
against  0,010  in  F.  monachus.    The  Museum  also  possesses  portions 

*  Bv  mn  unfortunate  error  it  is  gtated  in  Nicholson  and  Lydekker's  *  Manual 
of  Paisontology/  3rd.  ed.  vol.  ii.  p.  12d9|  that  the  bridge  itaelf,  instead  of  its 
tuberole,  b  abient  in  the  Aodpitres. 

Proc.  Zool.  Soc.— 1890,  No.  XXVIII.  28 
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of  two  other  specimens  of  the  tarso-metatArsos,  as  well  as  another 
of  the  distal  extremity  of  the  tihio-tarsus. 

Of  the  femur  we  have  a  specimen  of  the  distal  extremity  (repre- 
sented in  Plate  XXXY.  figs.  4,  4a).  This  bone  belongs  to  the  right 
side,  and  it  is  practically  certain  that  the  detached  head  of  a  right 
femur  in  the  Museum  (No.  493.55)  originally  formed  a  portion  of  the 
same  bone.  The  detached  head  agrees  with  the  femur  of  VuUur  and 
GypSy  as  distingubhed  from  that  of  Aguila^  by  the  large  size  of  the 
depression  for  the  attachment  of  the  ligamentum  teres.  It  has  i 
diameter  of  0,018,  against  0,015  in  V.  manachus.  The  distal  ex- 
tremity agrees  in  all  respects  with  the  corresponding  portion  of  the 
femur  of  the  existing  species  (represented  in  figs.  5,  5  a  of  the  Plite 
cited)  even  down  to  the  position  of  the  fossa  (marked  d)  for  the  attach- 
ment of  a  muscle  or  ligament.  The  transverse  diameter  of  the  fossil 
is  0,044  and  that  of  the  recent  bone  0,037  ;  the  former  being,  as  in 
the  case  of  the  metatarsus,  about  one  fifth  larger  than  the  latter. 
The  length  of  the  femur  of  F.  morkieAus  being  0,133,  the  calcuUted 
length  of  that  of  the  fossil  species  would  be  0,159. 

The  imperfect  proximal  phalangeal  of  the  third  digit  of  the  pes 
(represented  in  Plate  XXXV.  fig.  8)  as  well  as  the  imperfect  terminal 
phalangeal  (shown  in  fig.  9  of  the  same  Plate)  resemble  the  corre- 
sponding bones  of  Vultur  monachus,  with  the  same  excess  in  size  as 
holds  good  with  the  other  portions  of  the  skeleton. 

So  far  as  I  am  aware  there  are  no  very  well-marked  characten 
by  which  the  bones  of  the  hind  limb  of  Vultur  can  be  generically  dis- 
tinguished from  those  of  Gyp9,  A  marked  osteological  distinctioo 
between  the  two  genera  is  afforded,  however,  by  the  cervical  vertebne, 
more  especially  those  from  the  hinder  part  of  that  region.  To 
exhibit  this  difference  a  late  cervical  vertebra  of  each  genus  is  figured 
in  the  two  accompanying  drawings  (figs.  1,  2,  p.  407).  It  will  be  seen 
from  these  figures  that  in  Gyps  the  lateral  borders  of  the  inferior 
surface  of  the  centrum  are  much  more  emarginate  than  in  Vultur, 
while  the  posterior  extremity  of  this  surface  is  more  expanded.  The 
same  surface  of  the  centrum  is  also  convex  and  has  a  sharp  descent 
to  the  very  deep  pit  immediately  behind  the  anterior  articobr 
surface  ;  whereas  in  Vultur  this  surface  is  almost  flat,  and  neariy  in 
the  same  plane  as  the  lower  border  of  the  anterior  articular  snrnoe. 
In  consequence  of  this  difference  a  front  view  of  the  cervical  of  0yp9 
shows  an  abrupt  vertical  surface  some  distance  behiqd.and  below  the 
anterior  articular  face  of  the  centrum,  which  is  totally  wanting  in 
that  of  Vultur.  Moreover,  the  anterior  face  of  the  centrum  ofOypt 
is  relatively  larger  than  in  VuUur,  with  much  sharper  and  more 
oblique  lateral  borders.  Again,  in  the  figured  vertebrse  of  Gypt  the 
inferior  surface  of  the  centrum  has  a  median  pneumatic  foramen 
totallv  absent  in  that  of  VuUur ;  while  in  the  succeeding  posterior 
vertebrsB  of  the  former  there  is  a  foramen  situated  below  the  root  of 
each  lower  transverse  process,  which  are  unrepresented  in  the  oorre- 
spondine  vertebras  of  the  latter  genus. 

The  above  description  will  at  ouce  show  that  the  im  perfect  Ute  cervi- 
cal vertebra  from  the  Maltese  deposits  (represented  in  Plate  XXXV  I. 
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figs.  7,  1  a^l  h\  which  agrees  fairly  well  in  relative  size  with  the 
fossil  limb-bones,  indicates  a  Vulture  referable  to  Qyp9  rather  than 
to  Vultur,  The  whole  of  the  characters  of  this  vertebra  are  indeed 
so  essentially  the  same  as  those  of  the  existing  G./ulvus,  even  down 
to  the  presence  of  the  median  pneumatic  foramen,  that  it  would  be 
waste  of  words  to  recapitulate  them.  Indeed  the  only  distinctive 
mark  of  the  fossil,  in  addition  to  its  superior  dimensions,  is  the 
somewhat  greater  prominence  of  the  tubercle  on  the  inferior  surface 
of  the  centrum  immediately  behind  the  anterior  pit.  This  slight 
difference  could  not,  however,  be  regarded  as  more  than  an  indi- 
vidual or  specific  one.  The  length  of  the  fossil  centrum  in  the  median 
line  is  0,029,  and  the  greatest  transverse  diameter  0,023.     The  first 


Fig.  1. 


Fig.  2. 


Aoterior  and  inferior  aspects  of  a 
late  oerrical  vertebra  ot  Vultur 
monachus. 


Anterior  and  inferior  aspects 
of  the  corresponding  Tertebra  of 
a  small  individual  of  Gypsftdvus, 

Letters  as  in  Plate  XXXVI.  fig.  7. 


of  two  later  cervicals  in  the  Museum  (No.  49354,  a),  apparently 
coming  next  behind  the  preceding  specimen,  agrees  exactly  with  the 
corresponding  vertebra  of  G,  fulvus,  having  the  same  pair  of 
pneumatic  foramina  at  the  roots  of  the  lower  transverse  processes. 
An  imperfect  anterior  cervical  (No.  45354*)  resembles  the  seventh 
cervical  of  G./uhus  in  the  narrowness  of  the  inferior  surface  of  the 
centrum,  which  appears  to  be  the  most  characteristic  feature  of  the 
vertebrae  of  the  anterior  cervical  region. 
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Taking  it  for  granted  that  these  cervical  vertebrsD  are  referable  to 
the  same  species  as  the  limb-bones  described  above,  they  afford 
conclusive  evidence  that  the  large  Accipitrine  bird  of  the  Maltese 
caves  belonged  to  the  genus  Gyps  and  not  to  Vultur. 

The  specimens  described  above  afford  therefore  conclusive  evidence 
of  the  former  existence  in  Malta  of  a  Vulture  considerablv  larger 
than  any  existing  species,  but  apparently  very  closely  ulied  in 
osteological  characters  to  the  large  Griffon  Vulture  of  Southern 
Europe.  The  existence  of  such  a  large  raptorial  bird  in  compauy 
with  the  ^*  Pigmy  Elephant,"  of  which  the  height  is  estimated  at 
three  feet,  is  certainly  suggestive  that  the  old  fable  of  the  *'  Rjc " 
carrying  off  the  Elephant  may  possibly  have  had  a  foundation  in 
fact. 

I  observe  that  remains  of  a  species  of  Gyps  have  been  recently 
described  from  volcanic  deposits  in  Italy  \  but  these  have  not  re- 
ceived a  distinct  name. 

Grus  melitensis,  n.  sp. 

The  evidence  showing  the  existence  during  the  Pleistocene  period 
of  a  large  species  of  Crane  in  the  Maltese  Islands  is  afforded  bv 
certain  specimens  (represented  in  Plate  XXXVI,  figs.  2>  4  and  5)  all 
of  which  are  portions  of  very  characteristic  bones. 

The  specimen  first  represented  (Plate  XXXVI.  6g.  4)  is  the  prox- 
imal half  of  the  right  coracoid,  the  entire  right  coracoid  of  Gnu 
cinerea  being  drawn  for  comparison  (in  fig.  3).  The  coracoid  of  a 
Crane  is  a  bone  which  cannot  be  mistaken  for  that  of  any  other  bird ; 
the  chief  features  of  the  proximal  portion  being  the  strongly-marked 
crest  extending  on  the  ventral  surface  from  the  head  (a)  to  join  the 
intermuscular  ridge  of  the  lower  part  of  the  bone,  and  the  deep 
channel,  with  a  large  pneumatic  foramen,  separating  the  body  of  the 
bone  from  the  subclavicular  process  (c).  The  elongated  form  of  tlie 
glenoidal  surface,  of  which  the  lateral  border  is  seen  at  6,  is  also 
characteristic.  Now  in  all  these  respects  the  fossil  coracoid  agrees 
with  the  recent  one,  to  which  it  also  approximates  very  closely  in  sixe. 
The  head  of  the  fossil  coracoid  is,  however,  smaller  and  relatively 
narrower  than  in  G.  anttgone,  a  character  which  affords  a  well-mirked 
distinction  from  that  species. 

Equally  characteristic  is  the  distal  extremity  of  the  left  tibio- 
tarsus  (represented  in  figs.  5, 5  a,  5  b,  of  Plate  XXXVI.).  This  bone 
in  the  Cranes  (as  is  shown  by  that  of  G,  antigone  drawn  in  fig.  6)  is 
characterized  by  the  wide  anterior  intercondylar  interval,  and  by  tbe 
bony  bridge  {a)  over  the  groove  for  the  extensor  tendons  being  sunk 
below  the  level  of  the  lateral  borders  of  the  bone  and  carrying  a 
low  tubercle  {b),  A  comparison  of  the  figures  will  show  sach  a 
close  resemblance  between  the  recent  and  fossil  bones  as  to  leave  no 
doubt  of  the  generic  identity  of  their  owners.  The  fossil  is,  however, 
readily  distinguished  by  the  bridge  over  the  extensor  groove  being 
much  shorter  than  in  G.  antigone ;  a  feature  in  which  it  resembles 
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G»  avstraliaea\  The  transverse  diameter  of  the  fossil  bone  is 
0,025,  against  0,0255  in  G,  antigone. 

The  imperfect  distal  extremity  of  a  lefl  tarso-metatarsus  (repre- 
sented in  Plate  XXXV I.  figs.  2,  2  a,  as  being  considerably  larger 
than  the  corresponding  bone  of  G,  antigone,  fig.  1)  indicates  a 
Crane  larger  than  the  individuals  to  which  the  preceding  specimens 
belonged,  although  not  necessarily  specifically  distinct.  It  exhibits 
the  relative  shortness  and  backward  position  of  the  trochlea  for  the 
second  digit  characteristic  of  the  Cranes.  Its  greatest  transverse 
diameter  is  0,032,  compared  with  0,026  in  G.  antigone. 

Taking  the  cpracoid  and  tibia  alone  into  consideration  these  bones 
indicate  the  specific  distinctness  of  the  Maltese  Crane  from  G.  anti- 
gome,  and  therefore  from  the  smaller  G,  communis;  and  its  distinction 
from  6.  australiaca  (the  coracoid  of  which  I  have  not  had  an 
opportunity  of  examining)  may  be  regarded  as  pretty  certain. 
Several  species  of  fossil  Cranes  have  been  described.  Of  these  the 
so-called  G.  primigenia,  from  the  caverns  of  the  Dordogne,  agrees 
with  G,  antigone  in  the  length  of  the  bridge  over  the  extensor  groove 
of  the  tibia ^  and  I  believe  that  both  this  form  and  the  Italian 
G,  iurfa,  Portis,  are  indistinguishable  from  G,  antigone.  The  geo- 
logical horizon  of  G.  exceha,  from  the  Lower  Miocene  of  AUier,  in 
which  the  tibial  bridge  is  short  %  is  alone  sufficient  to  indicate  that 
the  present  form  is  in  all  probability  distinct  from  that  species. 
With  G.  pentelici,  of  the  Lower  Pliocene  of  Greece,  the  present 
specimens  do  not  admit  of  comparison. 

Under  these  circumstances  I  propose  to  regard  the  Maltese  Crane 
as  belonging  to  a  new  species,  for  which  the  name  G.  melitensis  may 
be  adopted.  It  may  be  defined  as  agreeing  typically  in  size  with  G. 
antigone,  but  distinguished  by  the  smaller  and  narrower  head  of  the 
coracoid,  and  the  shorter  bridge  over  the  extensor  groove  of  the 
tibio-tarsus.  If  the  above-mentioned  tarso-metatarsus  also  belonged 
to  it,  some  individuals  of  G.  meiitensis  will  have  considerably  ex- 
ceeded the  dimensions  attained  by  G.  antigone. 

CyONUS  FALCONE  RI. 

The  specimens  of  this  species  to  which  I  desire  to  draw  attention 
are  the  phalangeals  to  which  allusion  has  been  already  made,  and 
one  of  which  has  been  figured  by  Prof.  Parker  in  the  *  Trans.  Zool. 
See/  vol.  vi.  pi.  XXX.  figs.  20-23.  Of  these  bones  the  Museum 
possesses  ten  examples.  In  their  stoutness  and  shortness  these 
bones  are  so  utterly  different  from  the  phalangeals  of  existing 
Swans  that  it  is  at  first  sight  difficult  to  believe  that  they  belonged 
to  a  kindred  bird.  Closer  examination  shows,  however,  that  the  first 
phalangeals  of  the  third  digit  (fig.  3,  A,  p.  410)  a>;ree  in  the  form  of 
their  proximal  articular  surface  with  the  corresponding  bone  of  0.  olor 
(^g.  3,  B,  p.  410) ;  while  the  distal  articulation  of  this  bone  has  the 
peculiar  obliquity  and  the  prominent  ridge  formed  on  the  posterior 

'  See  Milne-Edwards, '  Oiseaux  Foesilea  de  la  Franco/  pi.  Ixiiii.  fig.  5. 
'  See  Miln&-£dward8,  oj>,  eit.  pi.  Ixxvi.  fig.  8.  ^  ibid,  pi.  Ixxv.  fig.  5. 
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aspect  by  the  outer  trochlea  which  are  features  absolutely  charac- 
teristic of  the  family  to  which  the  geaus  Cygn%u  belongs.  The 
figured  phalangeal  of  the  extinct  species  has  a  length  of  0,046,  with 
an  antero-posterior  diameter  of  the  proximal  articular  surface  of 
0,017 ;  the  corresponding  dimensions  in  the  homologous  bone  of  0, 
olor  being  0,060  and  0,014.  The  lateral  phalangeals  of  the  proximal 
row  have  similar  proportions.  Thus  in  the  second  digit  the  proximal 
phalan^al  has  a  length  of  0,037  against  0,048  in  C.  olor;  while  in 
the  fourth  digit  the  lengths  are  respectively  0,045  and  0,061. 

Fig.  3. 


Anterior  and  distal  aspects  of  the  first  phalangeal  of  the  third  digit  of  the  right 
pea  of  Cygntis  falconeri  (A)  and  C.  olor  (B).     {. 

A  second  phalangeal  of  the  third  digit  exhibits  the  peculiar  oblique 
proximal  articular  surface  characteristic  of  the  Jnatida^  so  that  its 
reference  to  the  present  form  is  undoubted.  It  has  a  length  of 
0,025  against  0,043  in  the  corresponding  bone  of  C.  ohr. 

This  remarkable  shortness  and  stoutness  of  the  phalangeals  of  the 
pes  in  Cygnva  falconeri  leaves  no  doubt  as  to  its  distinctness  from 
all  other  species.  The  difference  is  indeed  sufficiently  great  to  afford 
grounds  for  generic  separation ;  but  since  the  multiplication  of  generic 
terms  is  to  be  avoided  as  much  as  possible  I  prefer  to  let  the  species 
remain  in  the  genus  to  which  it  was  referred  by  its  original  describer, 
who  remarks  that  in  the  shortness  of  its  toes  and  the  length  of  its 
legs  this  species  seems  to  connect  the  modem  Swans  with  the 
Geese. 
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EXPLANATION  OP  THE  PLATES. 

(All  the  figures  are  drawn  of  the  natural  size.) 

Plate  XXXV. 

Fig.  1.  Anterior  aspect  of  the  proximal  portion  of  the  right  tibio-tarsus  of  Gyp$ 

meUtetuu, 

2.  2  a.  Anterior  and  distal  aspects  of  the  distal  portion  of  the  right  tibio- 

tarBus  of  Gypt  melitemis,    a,  extensor  bridge. 

3.  Anterior  aspect  of  the  distal  portion  of  the  right  tibio-tarsus  of  VuUur 

monackua.    a,  extensor  bridge ;  r,  lateral  foramen. 

4.  4  a.  Anterior  and  distal  aspects  of  the  distal  extremity  of  the  rieht  femur 

of  Oypa  melitensis,    n,  ectocondyle ;  b,  entocondyle ;  o,  fibular  ridge ; 
d^  fossa  for  muscular  or  Ugamental  attachment 

5.  5  a.  Anterior  and  distal  aspects  of  the  distal  extremity  of  the  right  femur 

of  VtUtur  monackua.    Letters  as  in  figs.  4,  4  a. 

6.  Distal  extremity  of  the  left  tarso-metatarsus  of  Gyps  mdUenm. 

7.  Pistal  extremity  of  the  left  tarso-metatarsus  of  FiJmr  monackus. 

8.  Proximal  phalangeal  of  the  third  digit  of  the  pes  of  Gi/pa  melitetma, 

9.  Terminal  phalangeal  of  the  pes  of  Gyps  meliterms. 

Plati  XXXVL 

Fig.  1.  Distal  portion  of  the  left  tarso-metatarsus  of  Grus  aniigone. 

2,  2  a.  Anterior  and  distal  aspects  of  the  distal  extremity  of  the  left  tarso- 

metatarsus  of  Grua  melUensia. 

3.  Ventral  aspect  of  the  right  coracoid  of  Grua  antigone.     a,  head; 

b,  border  of  glenoid  surface;  '<t,  subclavicular  process. 

4.  Ventral  aspect  of  the  proximal  portion  of  the  right  coracoid  of  Grus 

mMlitentia,     Letters  as  in  fig.  3. 

5,  5  a,  56.  Anterior,  distal,  and  posterior  aspects  of  the  distal  extremity  of 

the  left  tibio-tarsus  of  Grua  meliienaia.    a,  extensor  bridge ;  6,  tubercle 

on  9ame. 
0.  Anterior  aspect  of  the  distal  portion  of  the  left  tibio-tarsus  of  Grua 

antigone.    Letters  as  in  fig.  5. 
7,7a^7  b.  Imperfect  cerrical  vertebra  of  Gyps  melitenaia,    prs,  prezyga- 

pophysis;  /)^r,  postzygapopbysis. 


June  3,  1890. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  May  1890  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  May  was  152,  of  which  96  were  by 
presentation,  19'  by  birth,  24  by  purchase,  2  were  received  in 
exchange,  and  11  on  deposit.  The  total  number  of  departures 
during  the  same  period,  by  death  and  removals,  was  86. 

Amongst  these  special  attention  may  be  called  to  the  following : — 

1.  A  pair  of  the  Hartebeest  Antelope  (Alcflaphus  ctmrna),  ob- 
tained by  purchase  May  5.  Like  most  of  the  South-African  Ante- 
lopes, this  species  is  now  becoming  very  scarce  and  is  seldom 
imported.  We  have  had  no  specimens  of  it  in  the  Society's  Gardens 
for  the  past  ten  years. 

2.  A  pair  of  Beatrix  Antelopes  {Oryx  beatria:),  presented  by  Col. 
E.  C.  Ko88,  C.8.I.,  H.B.M.'s  Consul-General  at  Bushire.  This 
Arabian  representative  of  the  Antelopes  of  the  genus  Oryx  is  a 


412  MR.  p.  L.  8CLATRR  ON  DARWIN*8  RHEA.  [Jnne  3, 

scarce  and  litile-known  auimal,  and  we  are  much  indebted  to  Col. 
Ross  for  the  present  pair,  which  appear  to  be  about  three-parts 
grown. 

3.  Two  Swainson's  Long-tailed  Jays  (CaloeiUa  fbrmosa\  pur- 
chased May  24.  In  1877  we  had  a  single  specimen  of  this  fine 
Corrine  bird  in  the  Society's  Aviaries.  The  present  examples  hafe 
been  acquired  from  the  Jardin  d'Acolimatation  in  Paris,  where  a 
small  consignment  of  them  has  lately  been  reodved. 


Mr.  Sclater  laid  on  the  table  two  young  spedmens  of  Darwin's 
Rhea  (Ehea  darwini),  obtained  by  Mr.  A.  A.  Lane  at  Cancoa,  in 
the  Province  of  Tarapacd,  during  his  recent  visit  to  that  district, 
while  employed  by  Mr.  H.  Berkeley  James,  F.Z.S.,  to  collect  birds 
in  various  parts  of  Chili.  Mr.  Sclater  made  the  following 
remarks : — 

^*  It  was  long  ago  stated  by  Dr.  Philippi  (see  his  Catalogue  of 
Chilian  Birds,  An.  Univers.  de  Chile,  xxxi.  p.  270,  1868)  that 
Darwin's  Rhea  is  found  in  the  vicinity  of  Mendoza ;  and  the  same 
author  (Omis,  iv.  p.  159)  has  mentioned  this  species  as  of  common 
occurrence  in  the  desert  of  Atacama,  on  the  eastern  side  of  the 
Andes,  and  ascending  to  the  high  plateau.  Mr.  H.  Berkeley  James 
has  likewise  assured  me  that  a  Rhea  occurs  in  this  district,  though 
he  was  not  certain  as  to  the  species  ^ 

*•  The  specimens  I  now  exhibit,  along  with  the  larger  adult,  but 
imperfect  specimen,  received  from  the  same  collector,  have  set  this 
question  finally  at  rest.  It  is  now  certain  that  Bhea  darwiniy  so 
for  from  being  confined  to  the  portion  of  Patagonia  south  of  the  Rio 
Negro,,  as  has  been  generally  supposed,  extends,  like  many  other 
species  of  birds,  along  the  eastern  base  of  the  Andes  into  the  north  of 
the  Argentine  Republic,  and  thence  crosses  the  chain  into  the  pro- 
vince of  Tarapacd  (20""  N.  lat.),  which  now  belongs  to  Chili." 


Mr.  Sclater  exhibited  the  fiat  skin  of  a  Zebra,  received  from 
Berbera,  Northern  Somali-Land,  by  Herr  Menges,  and  kindly  for- 

^  Mr.  James  writes  as  follows : — 

*'  In  a  sporting  excursion  to  the  Cordillera  of  Tar^)a€4  some  fifteen  yean 
ago,  I  oame  across  some  Bheas  which  were  Tery  wild,  and  it  was  impossible  to 
distinguish  the  species ;  it  was  at  an  altitude  of  about  12,000  feet,  on  a  sandy 
plain  utterly  destitute  of  vegetation,  and  what  the  birds  fed  upon  I  csnnot 
imagine. 

**  Mr.  Lane,  when  sending  the  skin  shown  at  the  meeting,  makes  no  remain  as 
to  how  he  procured  it ;  he  mentions,  however,  that  he  had  bought  two  young 
birds  from  the  Indians,  which  he  kept  alive  for  some  time ;  when  they  suc- 
cumbed he  preserved  the  skins  and  sent  them  to  me. 

^'Rhea-skins  make  up  into  very  prettv  rugs,  and  large  numbers  are  brought 
from  the  neighbourhood  of  Mendoza  m  the  Argentine  Republic,  across  the 
Cordillera,  into  Central  ChilL  The  Patagonian  Indians  also,  in  the  Straits  of 
Mngellan,  trade  in  them ;  but  I  have  never  known  skins  brought  to  the  < 
from  the  interior  of  Tarapaca."-Vt<«€  1,  1890. 
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warded  to  Mr.  Hclater  by  Mr.  Carl  Hagenbeck,  and  made  the  fol- 
lowing  remarks : — 

<'  In  1882  (see  P.  Z.  S.  1882,  p.  721)  I  called  the  attention  of  the 
Society  to  the  discovery  of  the  new  Zebra  of  Shoa,  named  Equtu 
grevyi  by  M.  Milne-Edwards,  and  to  its  differences  from  the  southern 
E.  zebra.  I  have  recently  again  examined  the  typical  example  of 
this  species,  now  monnted  in  the  new  gallery  of  the  Jardin  des 
Plant^,  and  am  still  more  confident  of  its  distinctness,  as  shown  by 
the  narrowness  of  the  black  stripes,  the  difference  of  the  markings, 


Fig.  1. 


Fig.  2. 


Fig.  1. — Flat,  skin  of  Eqitus  ffrevyi,  from  Somali 'Land. 
Fig.  2. — Flat  skin  of  E,  burcheili,  from  Masai-Land. 

and  the  white  spaces  on  the  forehead  and  on  each  side  of  the  dorsal 
stripe  in  the  northern  species. 

*'  Dr.  Gestro,  of  the  Miiseo  Civico,  Genoa,  informs  me  that  that 
museum  received,  in  June  1888,  two  specimens  of  this  Zebra  (an 
adult  female,  skin  and  cranium,  and  the  skin  of  a  young  animal) 
from  Dr.  V.  Hagazzi,  Chief  of  the  Italian  Station  Let^Marefix  in 
Shoa. 

"  Being  anxious  to  know  whether  the  •  Berg-Zebra '  of  Somali- 
Land,  spoken  of  by  Herr  Menges  (Zool.  Gart.  1887,  p.  263)  as  found 
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in  the  mountains  of  that  country  as  far  north  as  8^  N.  lat.,  helongs 
to  E.  grevyi,  I  requested  Mr.  Hagenbeck  to  endeavour  to  obtain  for 
me  a  skin  of  this  animal.  This  he  has  most  kindly  done  through 
the  intenrention  of  Herr  Menges. 

*^  It  will  be  seen,  I  think,  that  the  Mountain  Zebra  of  Somali- 
Land  is  Equus  grevyi  (cf,  fig.  1,  p.  413),  while  the  Zebra  of  Masai- 
Land,  as  I  judge  from  the  flat  skin  now  exhibited  (fig.  2,  p.  413X 
obtained  in  that  country  by  Mr.  Joseph  Thomson,  and  kindly  sent 
for  exhibition  by  CoL  Grant,  would  seem  to  be  Equus  burchdU,  or 
rather  its  northern  subspecies  E.  b.  chapmanij* 


The  following  papers  were  read  :-^ 

1.  On  a  Collection  of  Acarina  formed  in  Algeria.     By 
A.  D.  Michael,  F.L.S.,  F.Z.S.,  F.R.M.S.,  &c. 

[Beoeiyed  May  13, 1890.] 
(Plates  XXXVII.  &  XXXVIIL) 

This  paper  shows  the  results  of  my  endeavours  to  obtain  Aearina 
during  a  tour  of  about  two  months  in  Algeria,  the  time  beiug 
March  and  April  1889.  The  principal  fauna  of  that  country  is  of 
course  well  known ;  but,  as  is  usually  the  case  in  non-European 
countries,  that  belonging  to  the  above-named  order  is  practically 
unknown.  Two  or  three  species  of  Acarina  have  been  recorded  by 
Lucas  \  and  there  have  been  one  or  two  other  notices  of  the  capture 
of  a  single  species  in  Algeria  or  Tunisia ;  but  this  is  all,  except  with 
regard  to  the  Analgewa^  or  bird-parasitic  Mites,  many  of  which  have 
been  recorded  by  M.  Trouessart  from  dried  specimens  found  on  the 
bird-skins  in  the  French  Museums. 

The  journey  was  not  undertaken  for  collecting-purposes,  but  I 
took  with  me  a  Stephenson  binocular  microscope  and  an  ordinary 
dissecting  microscope,  both  arranged  to  pack  in  as  small  a  space  as 
could  be  conveniently  arranged,  and  I  made  regular  use  of  these 
instruments,  and  searched  pretty  constantly  for  creatures  belonging 
to  my  own  specialty  during  all  parts  of  the  tour.  The  route  em- 
braced almost  the  whole  leugth  and  a  good  deal  of  the  breadth  of 
the  country,  and  most  of  the  varying  conditions  of  level  and  climate 
which  it  afibrds.  It  commenced  on  the  sea-coast  at  Philippeville, 
almost  at  the  extreme  east,  or  Tunisian  frontier ;  thence  south  to 
Constantine,  which  is  a  more  high-lying  situation,  and  again  south- 
ward to  the  low-level  oasis  of  Biskra  in  the  Sahara,  returning  to 
near  Constantine,  and  along  the  ordinary  railway  to  Setif,  whence 
the  coast  was  again  reached  at  Bougie  through  the  magnificent 
gorge  of  the  Chabet-el- Akhira ;  from  Bougie  I  went  to  Algiers  by 
land.     While  at  Algiers,  in  addition  to  exploring  that  neighbour- 

^  Exploration  Scientifique  de  TAlg^e,  &o.    Paris,  1849. 
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hood,  an  excursion  was  made  to  the  high  moantain-district  of  the 
Djordjora  at  Fort  National.  On  leaving  Algiers  I  continued  west- 
ward to  Blidah,  and  again  reached  the  coast  at  Cherchel,  then  to 
the  hill-country  of  Hammam  R'hira  (well  known  as  a  collecting- 
place  for  Coleoptera)  and  MiUanah;  thence  inland  to  the  cedar- 
forest  of  Teniet-el-Ahd,  some  parts  of  which  are  ahout  5000  feet 
ahove  the  level  of  the  sea,  then  to  Tlemoen  at  the  extreme  west  (or 
Moroccan)  herder  of  Algeria,  and  finally  to  the  port  of  Gran. 

The  first  thing  that  struck  me  was  the  entire  ahsence,  in  this 
order  of  creatures,  of  that  teeming  life  which  one  might  have  hoped 
to  find  in  a  southern  country  ;  the  species  were,  I  think,  fewer  in 
number,  and  certainly  there  were  fewer  specimens  of  each  species 
than  I  should  usually  find  under  equally  favourable  circumstances 
during  a  search  of  similar  length  in  England ;  nor  do  the  species 
which  are  not  British  appear  to  be  lai^er  or  more  robust  than  those 
found  in  England.  Very  little  is  known  of  the  Acarina  of  tropical 
or  southern  extra-European  lands  :  the  parasitic  IxodidoB  get  sent 
home  to  Museums,  and  they  attain  a  comparatively  large  size ;  but 
with  this  exception  I  have  found  that  such  species  as  I  have  been 
able  to  obtain  from  the  warmer  parts  of  the  world  have  not,  on  the 
average,  been  larger  or  more  conspicuous  than  the  British  or  Mid- 
European. 

Another  thing  which  struck  me  was  the  absence  of  any  types 
which  are,  I  will  not  say  African,  because  we  are  entirely  ignorant 
what,  if  any,  the  African  t3^pes  are,  but  of  any  tjrpes  sufficiently 
difierent  from  the  European  to  necessitate  a  new  genus.  Of  course 
we  should  expect  the  bulk  of  the  species  to  be  identical  with  those 
inhabiting  Southern  Europe ;  and  so  they  are,  but  we  might  have 
anticipated  that  a  few  would  have  been  found  departing  more 
widely  from  their  European  relatives.  In  spite  of  this  there  are 
several  new  species,  and  some  of  these  are  curious  and  interesting. 

The  collection,  with  one  single  exception,  consists  wholly  of 
Oribatidee;  the  exception  is  a  remarkable  creature,  and  forms  a 
second  species  of  the  singular  genus  Cceculus^  which  will  not  fit  into 
any  of  the  existing  families,  and  has  hitherto  consisted  of  one 
species  only.  In  addition  to  these  I  found  one  or  two  Gamasidse 
and  TrombididsB,  but  only  scattered  specimens  of  species  which  are 
extremely  abundant  in  England  and  most  other  parts  of  Europe.  I 
have  not  thought  it  worth  while  to  record  these.  I  think  the  season 
must  have  been  favourable  for  searching  all  parts  except  the  very 
elevated  districts  such  as  Fort  National  and  Teniet-el-Ahd ;  it  was 
rather  early  for  these.  Somewhat  to  my  surprise  there  was  a 
remarkable  absence  of  all  Acarine  life  in  the  truly  southern  vege- 
tation, such  as  palms,  bananas,  prickly  pears,  &c.,  both  when 
growing  and  in  decay. 

I  had  not  any  opportunity  of  collecting  the  parasitic  species  of 
Acari  nor  the  Water-Mites. 

The  collection  consists  of  forty-four  species  belonging  to  fifteen 
genera.  Of  these  species  eight  are  new  to  science,  twenty -five 
are  found  in  Britain,  and  the  remainder  are  natives  of  Southern 
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Europe.  There  are  only  102  known  British  spedes  of  Ori- 
hatidffi,  and  it  is  perhaps  rather  remarkable  that  I  should  haTo 
found  a  quarter  of  them  in  a  two-months'  tour  in  Algeria. 

Of  the  new  species  probably  the  most  remarkable  is  the  curious 
new  Cceculus  before  referred  to. ;  not  only  because  there  was  only 
one  species  of  this  yery  exceptional  genus  known  previously,  but 
also  on  account  of  its  size  and  the  singular  arrangement  of  the  hairs 
on  the  cephalothoraz.  There  are,  howeyer,  other  creatures  of  con- 
siderable interest.  One  of  these  I  propose  calling  Nota^nt  bur- 
rowiii ;  it  is  rather  a  handsome  Acarid,  but  is  quite  typical  of  the 
genus,  and  is  just  such  a  species  as  one  might  expect  to  find  in 
England  :  it  has  not,  howeTer,  been  captured  anywhere  in  Europe 
so  far  as  I  know.  What  really  makes  it  noticeable  is  the  exam^e 
it  affords  of  the  very  wide  distribution  of  these  minute  creatures,  a 
fact  which  I  have  called  attention  to  more  than  once.  The  species 
is,  I  belieye,  unrecorded,  but  just  before  I  left  for  Algeria  the  Bev. 
0.  R.  N.  Burrows  sent  me  a  small  collection  of  OribatidsB  which  he 
had  lately  formed  in  the  neighbourhood  of  Lake  Winnipeg  in  Canada. 
He  remarked  that  the  species  seemed  mostly  identical  with  the 
British,  which  proved  to  be  the  case,  but  amongst  them  were  a  few 
unrecorded,  the  most  conspicuous  of  which  was  the  present  species, 
which  I  at  once  recognized  when  I  found  it  in  Algeria,  where  it  is 
not  uncommon.  I  cannot  detect  any  difference  between  the  African 
and  the  Canadian  specimens.  Ano&er  very  curious  creature  is  that 
which  I  propose  to  call  Damceus  phalangioidea.  The  various 
species  of  this  genus  have  mostly  long  and  slender  legs,  as  compared 
with  other  OribatidsB,  but  in  the  present  species  this  character  is  ex- 
aggerated to  such  an  extent  that  it  would  hardly  have  been  supposed 
that  they  could  remain  unbroken  when  the  extreme  brittleness  of 
the  chitin  in  this  family  of  Acarina  is  remembered.  Another  new 
species  of  the  same  genus  is  exceptional,  viz.,  that  called  2),  paUl- 
hides.  Almost  all  the  members  of  the  genus  have  a  more  or  less 
globular  abdomen,  or  else  one  which  is  discoidal,  the  latter  being 
considered  a  separate  genus  by  some  Acarologists.  In  the  present 
species  the  abdomen  is  pyramidal,  a  form  which  I  do  not  think  is 
found  again  in  any  known  member  of  the  family;  in  order  to 
appreciate  this  shape  the  creature  must  be  seen  sideways,  I  have 
therefore  drawn  it  in  that  position. 

An  Acarid  which  is  not,  I  think,  new,  is  nevertheless  interesting 
on  account  of  a  difference  between  the  Algerian  specimens  and  those 
hitherto  recorded  in  Europe.  With  the  single  exception  about  to 
be  mentioned,  all  known  Oribatid®  have  either  monodactyle  or 
tridactyle  daws.  Among  the  tridactyle  claws  some  arehomodactyle, 
i.e.  have  the  three  daws  similar;  others  are  heterodactyle,  i.e, 
have  the  central  daw  different  from  the  lateral  pair ;  usually  the 
central  is  much  the  stronger,  the  lateral  claws  being  thin  and  weak. 
It  was  formerly  thought  that  Oribatidaa  could  be  classified  chiefly 
by  these  differences  of  the  daws,  but  wider  knowledge  has  shown 
that  any  such  dassification  would  be  extremely  artificial.  There  is 
an  English  and  European  spedes  called  Noihrus  sylveatrit^  which  is 
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monodactyle  ;  a  species  very  similar  to  it,  and  erroneously  supposed 
by  some  to  be  identical  with  it,  has  been  found  in  Italy  by  Prof. 
Canestrini,  and  called  by  him  N.  anauniensU,  This  creature  has 
the  strong  central  claw  and  an  extremely  weak  and  small  lateral 
claw  on  one  side  only,  so  that  it  becomes  didactyle  with  very  unequal 
claws.  In  Algeria  I  find  a  creature  which  I  haye,  with  some  doubt, 
considered  to  be  a  variety  of  N,  anauniensia,  and  which  does  not 
differ  from  Prof.  Canestrini's  species  in  any  respect  that  I  can  see, 
except  that  it  has  the  weak  lateral  claw  on  each  side  of  the  central, 
thus  becoming  tridactyle  and  completing  the  series. 

List  of  Species  found  in  Algeria. 
(Those  known  to  be  also  British  are  marked  B.) 


Name. 

OBIBATID^. 

Pehps  acromios,  HermAnn.  B. 

Oribata  lapidaria,  Lucas.  B. 

,,       globula,  Nioolet.  B. 

„       guadricomnta,  Biiohael.      B. 

,,       cutpidatot  MichaeL  K 

„       luctuHf  Nicolet.  B. 

„        aUUa,  Hermann.  B. 

„       avenifera,  MichaeL  B. 

„       longipes,  Berleae. 
8errarius  fusifetf  Berleae. 

Leiotama  mmile^  Nicolet  B. 
Cepkeus  tegeocranus^  Hermann.        B. 


Scutovtrtex  tculptua,  MichaeL  B. 

J^geocroims  kUus,  Koch.  B. 

„          coriaceuSy  Koch.  B. 

„          marginatus,  Michael.  B. 

„          eUmgatuB,  MichaeL  B. 
^otnspiB  hurrowsii,  n.  sp. 
iBOualis,  n.  sp. 
glabra,  n.  sp. 

Uis,  Hermann,  B. 

^o,  Koch.  B. 

amelkUa,  MichaeL  B. 


„        aplendeiu,  Koch.  B. 

Ihmmus  phalangioides,  n.  sp. 

„  patelloides,  n.  sp. 

,.  fiogeU^fer,  n.  sp. 

„  clavipes,  Hermann.  B. 

„  bicostatuSf  Koch. 


glolnpes,  Oanestrini. 
femoratusy    Koch  ; 

Canestrini. 
troisiif  Berlese. 


dugesii, 


Places  of  capture,  &c. 


Algiers  and  Blidah. 

Algiers. 

Algiers,  common. 

Algiers. 

Algiers. 

Algiers. 

Algiers,  &o.,  common. 

Algiers. 

Algiers  and  Blidah. 

Algiers  and  Blidah,  common. 

Alters. 

Bhdah.  The  hairs  are  finer  and  the 
abdomen  less  spotted  than  in  the 
British  specimens.  Query,  whether 
identical. 

Hammam  R'hira. 

Hammam  B*hira. 

Blidah. 

Algiers  and  Blidah. 

Algiers. 

Hammam  B'hira. 

Algiers. 

Blidah. 

Common  eTcrywhere. 

Algiers. 

Gorge  de  la  Chifia.  The  specimens 
are  rather  larser  than  the  British, 
and  have  the  pseudo-stigmatic 
organs  not  quite  so  dubbed. 

BUdah. 

Gh>rge  de  la  Ohii&.  One  specimen 
omy. 

Forest  of  Ain  Beida,  near  Algiers. 

Cedar-forest  of  Teniet-el-Ahd. 

Algiers. 

Algiers,  Blidah,  Hammam  B'hira, 
common. 

Algiers. 

Algiers,  Blidah,  &o.,  common. 

Gorge  de  la  Chifia. 
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LUt  of  Species  (continned). 

Name.  Places  of  capture,  &c 

Hermanma  arrecta,  Nioolet.  B.      Forest  of  Ain  Beida. 

ErenuBus  fimbriatus^  n.  sp.  Algiers. 

Nothrm  sylvesiHs,  Nioolet.  B.     Cedar-forest  of  Tenict-el-Ahd.     Tbe 

specimens  are  rather  smaller  than 


he  British,  and  have  the  hairs  on 
the  hind  margin  shorter  and  more 
spatolate. 
„       anauniensis,  OanestrinL  Hammam  Bliira.    Is  tridaotjie,  not 

didactyle.    Query,  if  identical 
„       doderleiniit  Berlese.  Algiers,  Blidah,  Ac.,  common. 

„       scaliger,  Koch;   theUproctus,     Blidah. 

Berlese. 
„       apiniger,  Koch.  B.      Algiers. 

„       korrtdus,  Hermann.  B.      Oedar-foreet  of  Teniet-el-Ahd. 

Hopiophoradat^pus^Dugia.  B.     Algiers. 

„         carinata,  KwAi.  Algiers,   Blidah,   Hammam    B*hira; 

common. 
Zetorchestes  nUcronychuSf  Berlese.  Forest  of  Ain  Beida,  common. 

HOPLOPID^ 
CaculuB  spatulifer,  n.  sp.  Forest  of  Ain  Beida.    One  specimen. 

NoTABPis  BUBB0W8II,  n.  sp.     (Plate  XXXVII.  figs.  1-4.) 

Average  length  about  *75  millim. 

Average  extreme  breadth  about  '50  millim. 

Average  length  of  legs,  first  three  pairs  about  'So  millim. 
„  „  fourth  pair  about  '68  millim. 

A  somewhat  large  and  handsome  species. 

Colour  darkish  yellow-brown. 

Texture  smooth. 

CepTiahthorax. — Anterior  half  conical,  posterior  half  suddenly 
widening,  and  its  lateral  parts  forming  conspicuous  platforms  for 
the  support  of  the  two  anterior  pairs  of  legs.  Without  markings. 
Bostrum  round-pointed ;  rostral  hairs  long  ;  palpi  visible  from  the 
dorsal  aspect.  Fseudostigmata  nearly  at  the  base  of  the  cephalo- 
thorax,  but  not  at  all  hidden  by  the  abdomen  or  lamellsB ;  pseudo- 
stigmatic  organs  shortish,  with  thin  peduncles  and  small,  almost 
globular,  heads.  LamellcB  very  $hort^  not  much  above  a  third  of  the 
length  of  the  cephalothorax,  of  about  even  width  throughout ;  mudi 
nearer  together  anteriorly  than  posteriorly ;  provided  with  small 
cusps  and  joined  by  a  translamella  which  is  little  more  than  a  mere 
line.  Interlamellar  hairs  large  and  stifi^,  very  near  the  lamellse. 
Lamellar  hairs  long,  stifi^,  and  near  together.  Apodemata  not 
joined  to  the  sternum.     Tectopedia  large  for  the  genus. 

Legs  of  the  type  usual  in  the  genus,  with  stout  hairs  on  almost 
all  the  joints,  the  first  threo  pairs  of  about  equal  lengths,  daws 
tridactyle,  heterodactyle. 

Abdomen  almost,  but  not  quite,  round ;  it  has  a  few  small,  cir- 
cular, clear  spots  near  the  hind  margin,  only  seen  in  preparations. 
There  are  four  longitudinal  rows  of  thick  hairs,  and  t}u:ee  pairs  of 
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similar  hairs  on  the  hind  margin  at  the  dorsal  level,  besides  two 
pairs  at  the  ventral  leveL  There  is  a  very  thick,  almost  fusiform 
hair  projecting  on  each  side  firom  the  shoulder,  and  a  long  stiff  hair 
on  the  edge  of  the  abdomen  a  little  fiirther  back.  All  l£ese  hairs, 
and  indeed  almost  all  those  on  the  creature,  are  slightly  rough  or 
imbricated  if  seen  by  a  high  amplification  ;  but,  exceptiiig  perhaps 
those  on  the  legs,  they  cannot  be  called  serrated.  Genital  plates 
roundish ;  anal  plates  almost  square,  fiEur  from  the  genital. 

I  found  several  specimens  of  this  species  at  Hammam  R'hira, 
Algeria ;  but  just  before  leaving  England  for  my  Algerian  journey  I 
received  a  collection  of  Oribatidse  from  the  Bev.  0.  E.  N.  Burrows, 
which  he  had  collected  in  the  district  of  Lake  Winnipeg,  Canada,  and 
that  collection  contains  an  example  of  the  present,  hitherto  unre- 
corded, species.    I  have  named  it  after  Mr.  Burrows. 

NoTABPis  MQJJALiB^  u.  sp.    (Plate  XXXYII.  fig.  5.) 

Average  length  about  '42  millim. 

Average  extreme  breadth  about  *24  milL'm. 

Average  length  of  legs,  Ist  pair  about  *25  millim. 
„  „  2nd         „         '21  millim. 

„  „  3rd  „         *25  millim. 

„  „  4th  „         -30  millim. 

Colour  yellowish  brown,  of  medium  depth. 

Texture  poUshed. 

Cephalothorax  almost  conical,  sides  slightly  curved,  without 
special  markings.  Bostrum  blunt-pointed;  rostral  hairs  fine  and 
long.  Pseudostigmata  at  the  base  of  the  cephalothorax ;  pseudo- 
stigmatic  organs  rather  long,  with  very  fine  peduncles,  and  gradually 
thickening,  somewhat  clavat^  heads.  Lamellas  and  translamella 
forming  a  continuous  hand  of  equal  breadth  throughout ,  and  without 
any  demarcation  between  them.  No  cusps  to  the  lamellse.  Inter- 
lamellar  hairs  straight,  rather  thick,  upright.  Lamellar  hairs  very 
long,  fine.     Apodemata  not  joined  to  the  sternum. 

Legs  of  the  ordinary  type  in  this  genus ;  a  few  fine  hairs  on  each 
joint.    Claws  tridactyle,  very  heterodactyle. 

Abdomen  elliptical,  without  markings.  Four  longitudinal  rows 
of  curved  hairs  nearly  as  long  as  half  the  width  of  the  abdomen  ; 
one  or  two  extra  pairs  of  shorter  hairs  on  the  hind  margin,  and  a 
straight  spine  on  each  side  standing  out  from  the  shoulder.  Genital 
and  anal  plates  almost  round,  far  apart. 

Algiers ;  not  uncommon. 

NOTASPIS  GLABRA,  U.  Sp. 

Length  about  *34  millim. 
Extreme  breadth  about  *21  millim. 
Length  of  legs,  Ist  pair  about  '17  millim. 

„         „        2nd         „         *15  millim. 

„         „         3rd         „         *10  millim. 

„         „        4th         „         '18  millim. 
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Colour  light  yellow-brown. 

Te,vture  polished. 

CephaloAoraaff  almost  oonioal,  without  special  markings.  Bostrum 
pointed ;  rostral  hairs  fine  and  long.  Pseudostigmata  at  the  base 
of  the  cephalothorax ;  pseudo-stigmatio  organs  medium  length,  with 
short  peduncles  and  rough  pyriform  heads.  Lamellar  blades  on 
edge  gradually  increasing  in  width  from  the  posterior  to  the  anterior 
ends,  provided  with  very  short  cusps.  Lamelle  joined  by  a  trans- 
lameUa  not  so  wide  as  the  lametto!.  Interlamellar  hairs  upright, 
rather  short.  Lamellar  hairs  long  and  fine.  Apodemata  not  joined 
to  the  sternum. 

Legs  of  the  type  usual  in  the  genus,  with  fine  hairs.  Claws  tri- 
dactyle,  heterodactyle. 

Abdomen  slightly  pyriform,  but  very  broad  and  short;  with 
four  longitudinal  rows  of  extremely  minute  white  hairs,  and  a  few 
similar  hairs  on  the  hind  maigin,  and  a  short  hair  on  each  side  of 
the  shoulder.  Genital  and  anal  plates  rather  square,  with  rounded 
comers ;  far  apart. 

Algiers. 

Dak^us  patelloidbs,  n.  sp.    (Plate  XXXVDJ.  fig.  3.) 

Average  length  about  *66  millim. 

Average  breadth  about  *42  millim. 

Average  length  of  legs,  1st  and  3rd  pairs  about  *57  millim. 
„  „  2nd  pair  about  '46  millim. 

„  „  4th  pair  about  *68  millim. 

A  species  remarkable  for  the  exceptional  shape  of  the  abdomen. 

Colour  very  dark  brown. 

Texture  smooth  but  not  polished. 

Cephalothorax  nearly  as  wide  as  the  abdomen;  without  true 
sculpturings ;  but  there  is  a  vague  ridge  running  transversely 
between  the  two  pseudostigmata,  this  is  not  straight,  but  advancf^s 
in  the  middle  and  curves  backward  to  each  pseudostigma.  Koetrum 
rather  small,  pyramidal,  almost  sharp-pointed ;  there  are  two  pairs 
of  rostral  hairs,  of  which  the  hinder  are  the  thicker.  The  cephalo- 
thorax widens  greatly  and  suddenly  behind  the  rostrum,  the  first 
pair  of  legs  being  attached  at  the  side  of  the  projection  thus  formed ; 
then  there  is  a  slight  indentation,  and  then  a  rounded  lobe  between 
the  first  and  second  pairs  of  legs.  Pseudostigmata  far  apart,  raised, 
cup-shaped,  but  with  the  outer  side  of  the  cup  produced  to  a  point. 
Pseudostigmatic  organs  long,  rod-like,  but  slighUy  tapering.  Inter- 
lamellar hairs  short,  rod-like,  and  placed  quite  close  to  the  inner 
sides  of  the  pseudostigmata. 

Legs  not  long  for  the  genus,  joints  strongly  clavate ;  peduncles 
of  the  femora  not  long  and  gradually  thidkening.  One  to  four 
thick,  somewhat  curved  hairs  on  each  joint,  mostly  arranged  in 
whorls ;  tarsi  with  one  thick  straight  hair  on  the  outside,  and 
numerous  fine  hairs.     Claws  monodactyle. 

Abdomen  almost  conical,  with  curved  sides  and  a  curved  apex,  it 
leans  somewhat  back ;  the  dorsum  has  a  great  resemUance  to  the 
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form  of  the  shells  of  some  of  the  limpets  (whence  the  name  I  haye 
given  to  the  species).  There  are  two  longitudined  curved  rows  of 
short,  thick,  almost  straight  hairs  on  the  notogaster,  so  arranged  as 
to  appear  to  form  a  ring  round  the  abdomen  when  seen  from  the 
side  (see  Plate  XXXVIII.  fig.  3).  Genital  and  anal  plates  of  nearly 
equal  size,  almost  square,  close  together,  and  occupying  neaiiy  the 
whole  length  of  the  ventral  plate. 

Almost  all  the  thick  hairs  on  the  creatures  are  slightly  rough  or 
serrated  if  seen  by  a  high  amplification. 

When  the  creature  is  alive  the  true  form  of  the  abdomen  is 
scarcely  seen,  as  mud  is  plastered  on  the  hinder  portion  of  that 
region,  concealing  the  shape,  and  this  mud  is  not  irregularly  placed, 
but  is  generally  so  affixed  as  to  make  the  abdomen  appear  a  thick 
flat  oblong. 

I  have  three  or  four  specimens  from  the  neighbourhood  of  Algiers, 
and  from  Blidah,  Algeria. 

Dam^us  phalangioideb,  n.  sp.     (Plate  XXXVIII.  fig.  1.) 

Length  about  *52  millim. 

Breadth  about  '22  millim. 

Length  of  legs,  1st  pair  about  1*30  millim. 
„     2nd        „  -80      „ 

„  „     3rd         „         1-05      „ 

„  „      4th         „         1-50      „ 

This  species  is  remarkable  for  its  extremely  long  and  slender  legs. 

Colour  yellow-brown,  of  medium  depth. 

Tenure  smooth,  but  not  polished. 

CephcUoihorax  distinctly  divided  into  two  parts — the  rostrum, 
which  is  somewhat  conical,  and  the  larger  hind  portion,  which  is 
more  globular.  Bostrum  rather  blunt-pointed,  with  two  pairs  of 
long  fine  rostral  hairs ;  the  second  pair  almost  at  the  posterior  limit 
of  the  rostrum.  Pseudostigmata  small  cups,  considerably  raised, 
and  almost  transparent.  FseudostigmcUic  organs  setiform,  flexible, 
extremely  long  and  fine,  about  the  same  length  as  the  body  without 
the  rostrum.  Interlamellar  hairs  placed  close  to  the  inner  sides  of 
the  ptseudostigmata,  and  similar  to  the  pseudostigmatic  organs, 
but  even  finer  and  not  quite  so  long. 

Legs  extraordinarily  long  and  fine.  Femora  with  very  long  thin 
peduncles  of  almost  equal  thickness  throughout,  and  elongated  clubs. . 
Genuals  and  tibi®  scarcely  clavate.  Tarsi  of  the  first  and  second 
legs  considerably,  those  of  the  third  and  fourth  slightly,  enlarged 
near  the  proximal  ends;  toward  the  distal  ends  they  are  all 
remarkably  thin,  and  are  singularly  curved  or  undulated,  par- 
ticularly liie  fourth  pair.  Claws  monodactyle,  very  fine.  There 
are  a  few  setiform  hairs  on  the  various  joints,  giostly  black,  those 
on  the  fourth  1^  being  the  largest. 

Abdomen  a  short  ellipse  without  markings,  but  with  two  longi- 
tudinal rows  of  hairs,  of  which  those  constituting  the  anterior  and 
central  parts  of  each  row  are  black,  short,  and  curved  ;  those  form- 
ing the  posterior  portion  longer,  more  flexible,  and  lighter  in  colour. 
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There  are  a  few  hairs  similar  to  the  last-named  round  the  hind 
margin.     Genital  and  anal  plates  small,  projecting,  close  together. 

I  have  only  one  specimen,  which  came  from  the  Gorge  de  la 
Chiffa,  Blidah. 

Dailbus  flaoblufeb,  n.  sp.     (Plate  XXXVIII.  fig.  2.) 

Length  about  '65  millim. 

Breadth  about  -40  millim. 

Length  of  legs,  Ist  and  3rd  pairs,  about  *60  millim. 
,y        „        2nd  pair  about  '45  millim. 
w        „         4th     „         „     '85      „ 

Colour  very  dark  brown. 

TeoHure  smooth,  not  polished,  very  finely  punctured ;  this,  how- 
ever, is  difficult  to  see  in  unprepared  specimens. 

Cephaloihorax  somewhat  spotted  but  without  true  markings,  con- 
siderably less  wide  than  the  abdomen.  Rostrum  rather  small, 
almost  pointed.  Two  pairs  of  rostral  hairs,  of  which  the  hinder  is 
the  thicker.  The  cephalothorax  widens  suddenly  behind  the 
rostrum,  forming  a  large,  almost  triangular  projection,  to  the  outer 
and  hinder  face  of  which  the  first  pair  of  legs  are  articulated.  There 
is  another  large  projection  between  the  first  and  second  legs ;  it  has  !  ^' 

a  rounded  lobe  posteriorly,  to  the  hinder  edge  of  which  the  second 
leg  is  articulated,  and  a  large  tooth  anteriorly  curving  forward 
and  outward.  Pseudostigmata  far  apart,  dorsal,  slightly  raised. 
Pseudostigmatic  organs  long,  setiform,  flexible;  generally  unda- 
lated  or  curled  toward  the  distal  extremity.  Interlamellar  hain 
short,  curved,  almost  close  to  the  pseudostigmata. 

Legs  of  moderate  length  for  the  genus,  joints  davate,  the  femora 
suddenly  so,  not  gradually  thickened.  There  are  three  or  four 
moderately  curved  hairs  arranged  in  a  whorl  on  almost  every  joint ; 
the  upper  hair  of  the  whorl  in  the  femora  and  genuals  of  the  fourth 
legs  is  markedly  larger  than  any  of  the  others,  and  indeed  these 
hairs,  which  are  whip-like  with  flexible  curled  or  undulated  ends, 
are  much  the  largest  hairs  on  the  creature,  except  the  pseudo- 
stigmatic organs,  and  form  a  conspicuous  feature  of  the  species. 
Claws  monodactyle. 

Abdomen  elliptical,  without  markings.  Ttere  are  two  longi- 
tudinal rows  of  curved  hairs  of  moderate  length  on  the  notogaster ; 
these  hairs  diminish  slightly  in  length  from  the  anterior  to  the 
posterior  margin.  There  is  also  a  pair  of  similar  hairs  on  the 
anterior  edge,  close  to  the  median  line,  directed  forward  oyer  the 
cephalothorax,  and  a  pair  on  the  hind  margin  sharply  hooked  out- 
ward. Genital  and  anal  plates  close  together,  the  latter  much 
longer  in  form  than  the  former. 

Two  specimens  from  the  cedar-forest  of  Teniet-el-Ahd. 

Ebem^us  fiubriatus,  n.  sp,     (Plate  XXXVII.  fig,  6.) 

Length  about  *3d  millim. 
Breadth  about  '24  millim. 
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Length  of  legs,  Ist  and  4th  pairs,  about  *16  millim. 
,y         „        2nd  pair  about  *14  millim. 
»i         »»        «ird     „       „       "13      „ 

Colour  red-brown,  of  moderate  depth. 

Texture  rough  and  dull. 

CephcHothorax  almost  conical,  considerably  arched,  bearing 
numerous  irregular,  raised,  rough  dots  and  short  ridges.  Eostrum 
somewhat  rounded,  rather  trifid ;  one  pair  of  Ter}-  short  curved 
rostral  hairs.  Pseudostigmata  close  to  the  abdomen,  slightly 
raised.  Pseudostigmatic  organs  very  short,  with  almost  globular 
heads  upon  peduncles  so  short  as  scarcely  to  be  seen. 

LegM  short,  the  fourth  pair  not  nearly  reaching  the  hind  margin ; 
somewhat  flatteued,  rough.  The  tibiae  long,  the  tarsi  short ;  most 
joinU  have  a  pair  of  very  short  curved  hairs  near  the  distal  end ; 
claws  tridactyle,  heterodactyle. 

Abdomen  large  in  proportion  to  the  cephalothorax,  compressed 
dorso-ventraUy.  The  anterior  margin  is  somewhat  truncated,  but 
not  straight,  the  hind  margin  strongly  rounded.  The  central  part 
of  the  notogaster  is  an  elliptical  arched  lobe  or  elevation,  the  ex- 
terior margin  of  which,  after  attaining  its  lowest  level,  turns  gently 
up  again  and  forms  a  rough  irregular  edge,  from  which  there  is  a 
projection  in  the  centre  of  the  posterior  margin.  8ome  very  short, 
rather  davate,  hairs  project  ^om  this  margin  at  regular  intervaLs. 
Outside  the  above-named  edge  is  a  deep  irregular  trench  which 
extends  all  round,  except  the  anterior  edge.  Outside  this,  forming 
the  margin  of  the  abdomen,  is  a  broad,  slightly  arched  band  or 
border,  which  is  widest  at  the  posterior  margin,  and  is  there  fringed 
with  diort  davate  hairs  at  regular  intervals.  Both  the  central 
p(»tioii  of  the  abdomen  inside  the  trench  and  the  raised  border  bear 
ccmspieuous,  roughs  raised,  irregular  ridges ;  those  on  the  anterior 
part  of  the  central  ellipse  are  almost  transverse,  those  on  the 
posterior  portion  strongly  bent  forward  in  the  middle.  The  ridges 
on  the  border  are  not  continuous  with  l^ose  on  the  central  part, 
they  are  much  more  numerous  and  are  arranged  almost  radially. 

I  only  found  a  single  specimen  of  this  minute  creature,  which  I 
obtained  at  Algiers  ;  its  nearest  ally  is  probably  Eremcma  hrevipu^ 
a  British  species. 

Cjscttlus  sPATULiPEB,  u.  sp,    (Plate  XXXVn.  fig.  7.) 

Size  of  the  single  specimen  found : — 

Length  1  millim. 

Breadth  '60  millim. 

Length  of  l^s,  1st  pair  1  millim. 

„         „        2nd  and  3rd  pairs  *70  millim. 
„         „         4th  pair  *dO  millim. 
Colour, — Legs  and  chitinous  plates  of  the  body  very  dark  brown, 
almost  black ;   parts  where  the  skin  shows  between  the  plates  or  in 
articulations  lighter  yellowish  brown. 

Texture  of  chitin  very  rough  and  dull,  of  skin  finely  striated 
with  irregular  wavy  strisB  like  that  of  most  Sarcoptidce. 
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Cephaloihorax, — The  plate  on  the  dorsum  of  the  rostram  is  not 
carried  nearly  so  far  forward  as  in  C,  echinipes ;  it  allows  almost  the 
whole  of  the  palpus  to  be  seen  from  the  dorsal  aspect  projecting 
beyond  the  rostrum.  The  palpi  are  very  large  and  are  dark  and 
chitinized,  the  penultimate  joint  very  large,  the  ultimate  provided 
with  a  sixong  claw  or  spine,  the  palpus  also  bears  several  large 
spatulate  hairs  ;  the  median  portion  of  the  rostral  plate  is  depressed 
and  marked  with  several  parallel,  straight,  longitudinal  lines.  This 
central  portion  is  bordered  by  a  large  raised  ridge  or  roll  on  each 
side ;  the  ridges  are  narrow  anteriorly,  where  they  nearly  meet,  and 
gradually  thicken  and  become  more  separated  towards  their 
posterior  ends,  which  are  suddenly  thickened  and  turned  inward. 
These  ridges  are  thickly  set  with  stout,  very  curved,  opaque  white 
hairs  which  are  extremely  conspicuous.  The  chitinizing  of  the  rest 
of  the  body  hardly  assumes  the  form  of  distinct  plates.  The  median 
portion  of  the  cephalothorax  behind  the  rostrum  is  raised,  forming 
three  large  rough  lobes.  There  are  two  long  spatulate  hairs  on 
each  side  of  each  lobe,  thus  forming  two  longitudinal  lines ;  they  are 
much  longer  and  less  spatulate  than  those  on  (7.  echinipes.  All 
round  these  lobes  is  a  deep  depressed  trench,  showing  the  striated 
skin  but  little  chitinized ;  outside  this  laterally  is  a  raised  chitinized 
marg^  composed  of  three  lobes  on  each  side,  and  a  fourth  lobe  con- 
tinues on  to  the  posterior  margin  of  the  cephalothorax ;  these  lobes 
all  bear  spatulate  hairs  similar  in  character  to  those  on  the  central 
lobes.  The  posterior  margin  is  bordered  with  hairs  corresponding 
to  those  described  below  as  bordering  the  abdomen.  The  eyes  are 
two  on  each  side,  placed  as  in  (7.  echinipes,  but  rather  more  pro- 
jecting. 

Legs  very  similar  to  those  of  C,  echinipes,  but  the  spines  on  the 
femora  of  the  first  pair  are  more  curved.  The  claws  are  didactyle, 
but  the  two  claws  of  each  pair  are  very  unequal,  one  claw  being 
strong,  thick  at  the  base,  and  slightly  brown  ;  the  other  very  small 
and  short,  on  some  of  the  legs  quite  rudimentary. 

Abdomen  (if  this  be  really  the  division  of  the  body)  only  pro- 
jecting a  comparatively  short  distance  behind  the  cephalothorax, 
and  decidedly  lower  in  level,  so  that  the  hairs  on  the  hind  margin 
of  the  cephalothorax  stand  free  above  it.  The  hind  margin  is 
divided  into  two  flat  lobes,  being  thus  indented  at  the  median  line ; 
it  is  bordered  by  a  close  line  of  large  spatulate  hairs,  of  which  some 
are  markedly  larger  than  others.  The  arrangement  of  the  sizes  is 
definite :  starting  from  the  median  line  we  find,  on  each  side,  first 
three  small  hairs,  then  a  large  one,  then  two  small,  then  one  large, 
and  then  two  more  small.  All  these  hairs,  and  indeed  all  the 
spatulate  hairs,  both  on  the  body  and  legs,  are  opaque  white, 
giving  the  creature  a  very  singular  and  conspicuous  appearance. 

I  was  only  able  to  obtain  one  specimen  of  this  species,  which  was 
found  in  moss  in  the  forest  of  Ain  Beida,  near  Algiers.  I  doubt  if 
it  be  quite  mature.  I  therefore  thought  at  first  that  it  might  possibly 
be  some  young  form  of  C,  echinipes ;  but  Professor  Berlese,  of 
Florence,  has  been  kind  enough  to  lend  me  all  his  specimens  of  that 
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species  for  co'mpariEon ;  they  indnde  immature  stages,  but  all  are  very 
different  from  the  species  now  described.  As  the  immature  C,  tckv- 
nipes  closely  resemble  the  adult,  it  is  probable  that  even  if  tho 
specimen  from  which  the  above  description  is  taken  be  not  quite 
mature,  the  adult  would  not  differ  greatly. 

EXPLANATION  OF  THE  PLATES. 
Plate  XXXVII. 
Fig.  1.  Xotaspis  burrotmi,  x60,  p.  418. 

2. ,  first  leg,  xllO. 

3. ,  fourth  1^,  XllO. 

4. ,  pfleudostigmstio  organ,  X3(X). 

6.  aqualts,  x80,  p.  419. 

6.  Eremausfimbriatui,  xlOO,  p.  422. 

7.  CtBculus  spatu/i/er,  x50,  p.  423. 
,  claw.  x200. 

Plate  XXXVIII. 

Fig.  1.  Dam<BU8  phalangioides,  x50,  p.  421. 

2.  fiagelUfer,  xB6,  p.422. 

3.  paielloides,  X  70,  p.  420. 


2.  On  the  Anatomy  of  Podica  senegalensis.  By  Frank  E. 
Beddard,  M.A.,  F.R.S.E.,  Prosector  to  the  Society, 
and  Lecturer  on  Biology  at  Guy's  Hospital. 

[Reoeiyed  May  6, 1890.] 
(Plate  XXXIX.) 

Ab  80  little  is  known  about  the  anatomy  of  the  Heliomilhid<x  and 
as,  in  consequence  of  this,  the  opinions  with  regard  to  the  systematic 
position  of  the  family  are  so  diverse,  I  am  particularly  glad  to  be 
able  to  offer  to  the  Society  a  contribution  towards  the  settlement 
of  this  question. 

I  am  able  to  do  this  through  the  great  kindness  of  Dr.  Jentink, 
who  permitted  me  to  dissect  and  study  a  fine  example  of  the  bird 
weU  preserved  in  alcohol.  Dr.  Biittikofer,  to  whom,  as  the  curator  of 
the  Bird  department  of  the  Leiden  Museum,  I  applied  for  assistance, 
was  good  enough  to  mention  my  wants  to  Dr.  tfentink,  offering  on 
his  own  account  to  let  me  have  the  use  of  a  rather  imperfect  skeleton 
brought  by  him  from  Africa.  To  both  these  gentleman  I  desire  here 
to  tender  my  hearty  thanks. 

Although  many  families  and  genera  of  birds  have  not  yet  found 
a  definite  resting-place  in  the  system,  the  Beliomithidce  have  been 
perhaps  more  tossed  about  from  pillar  to  post  of  the  ornithological 
edifice  than  most.  They  have  mainly  oscillated  between  the  Divers 
and  Grebes  on  the  one  hand,  and  the  Bails  on  the  other. 

On  the  whole,  the  opinion  of  ornithologists  has  been  in  favour 
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of  nniting  them  with  some  of  the  Rails ;  and  all  those  writen 
who  have  themselves  studied  the  stracture  of  the  bird  take  this 
view.  Thus  Nitzsch  [13]  places  the  HeUomithidUB  wiUi  Aramus 
and  Parra  in  the  ^*  Eiilicarie " ;  Brandt  [7]  unites  them  with 
Fidica,  but  removes  the  group  thus  formed  to  the  **  Natatores ." 
Giebel  [6]  unites  the  Heliomithidce  with  the  Fulicaris.  This 
view  is  accepted  by  Fiirbringer  [4],  who,  however,  is  only  aUe  to 
base  his  opinion  upon  the  investigations  of  others,  particularly  of 
those  who  have  just  been  mentioned ;  but  the  reasons  for  this  bdief 
are  stated  in  the  tables  which  conclude  his  review  of  the  different 
groups  of  birds.  Schlegel  [8]  places  Hdiomis  with  Spheniscus,  Aka, 
Fodicejps,  and  Coh/mbus  in  his  Urinatores.  One  of  the  most  recent 
writers,  who  believes  that  the  HdiomithidcB  are  not  closely  allied  to 
Coots  or  Bails,  is  the  late  Mr.  W.  A.  Forbes  [12] ;  he  associates  the 
family  with  the  Colymhidce  and  Podicipedid<B  to  form  an  order 
Eretopodes.  I  believe,  however,  that  Mr.  Forbes's  knowledge  of  the 
bird  was  only  derived  from  the  writings  of  others. 

The  HeliomithidcB  appear  to  consist  of  only  two  genera,  viz. 
HelwmxB  or  Podoa,  which  is  Neotropical,  and  Podiea,  which  is 
Ethiopian  and  Oriental.  The  former  genus  is  at  present  the  only 
one  which  has  been  investigated  anatomically  \  It  is  clear  that, 
as  Fiirbringer  points  out,  the  Old- World  forms  require  a  dose 
investigation  before  the  position  of  the  family  can  be  fairly  con- 
sidered. The  following  description  will  be  found,  I  trust,  to  contain 
some  materials  for  a  more  detailed  consideration  of  tJie  affinities  of 
the  family. 

I  1.  PUryUma. 

Dr.  Biittikofer  has  recently  published  some  notes  upon  the  African 
species  Podtca  aenegalensis  and  P,  petersi ;  being  desirous  of  studying 
further  the  skin  of  the  present  specimen,  he  requested  me  to  have 
the  skin  prepared.  I  have  been  able  to  comply  with  his  request 
and  to  study  the  pterylosis,  partly  by  ascertaining  the  distribution 
of  the  apteria  before  the  shin  was  removed  and  partly  by  examining 
the  feather-tracts  from  the  inside. 

NitzBch,  in  describing  [13]  the  pterylosis  of  Podoa  aunnamefniSf 
distinguishes  it  from  other  Bails  on  account  of  the  broad  and  un- 
divided ventral  tracts  and  the  absence  of  continuity  between  the 
anterior  and  posterior  regions  of  the  dorsal  tracts.  In  the  latter 
character  it  resembles  Psophia  and  the  Limicoloe,  but  the  two  dorsal 
tracts  only  unite  just  in  front  of  the  oil-glaud,  whereas  in  the  limioolsB 
they  unite  at  a  point  considerably  anterior  to  this. 

I  find,  however,  that  in  Podica  senegaUnsis  the  two  halves  of  the 
dorsal  tract  unite  about  2 j  inches  io  front  of  the  oil-gland,  showing 
that  the  above  character  is  not  one  of  family  value. 

I  find  also  that  the  ventral  pterylosis  is  less  peculiar  than  might 
be  inferred   from   Nitzsch's  description.      In  Podica  sentgaknsis 

*  With  th6  exception  of  Bome  obBerTation*  upon  the  Intestinal  OoiIb  by 
Dr.  Gadow  [5]  of  Podica. 
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there  is  a  distinct  division  of  the  pectoral  tract  such  as  occurs  in  the 
Bails.  The  inner  branch  is  much  broader  than  the  outer,  and  ends 
abruptly,  as  figured  by  Nitzsch  in  Batlut  aquatieus^  a  short  way 
below  Uie  wing ;  the  inner  branch  of  the  pectoral  tract  is  if  anything 
rather  broader  nearer  to  its  free  extremity  than  at  its  origin ;  it  is 
1^  inches  long ;  the  outer  branch  of  the  pectoral  tract  is  wider  at 
first,  though  not  so  wide  as  the  inner  branch.  The  humeral  tracts 
are  very  strong,  and  certainly  more  than  two  feathers  wide  (2-6), 
In  almost  erery  point,  therefore,  the  pterylosis  of  Podica  senega- 
leneia  differs  from  that  of  its  American  ally. 

As  regards  other  external  characters,  I  find  that  there  is  a  dose 
agreement  between  the  Neotropical  and  African  forms. 

The  oil-gland  is  distinctly  tufted. 

The  contour-feathera  have  no  aflershaft. 

There  are  18  rectrices. 

I  count  21  remigee. 

It  is  important  to  notice  that  the  5th  cubital  remex  is  not  wanting 
[see  Wray,  10 ;  Sclater,  9]. 

The  pterylosis  of  iWf en  is  so  different  from  that  of  Heliomis,  that 
we  must  assume  one  of  two  things  :  either  that  Nitzsch's  description 
is  wrong,  or  that  the  pterylosis — at  least  in  this  group— has  not  the 
significance  that  is  frequently  attached  to  it. 

As  a  mere  question  of  probability,  it  does  not  appear  to  me  to  be 
necessary  to  pin  our  faith  too  firmly  to  the  data  of  pterylography. 
And  I  should  be  disposed  to  regard  Nitzsch*s  description  of  Hdiomie 
as  likely  to  be  right 

§2.  Myology  \ 

The  pectoralis  primus  muscle  is  separable  into  two  layers,  which 
are  even  to  be  distinguished  by  a  slight  difference  of  colour ;  the 
separation  is  effected  by  a  tendinous  sheet.  The  muscle  arises  from 
tbe  keel  of  the  sternum  and  from  its  outer  margin  behind  the  third 
pectoral  and  alongside  of  the  second  pectoral,  and  from  the  hinder 
part  of  the  sternum  which  is  not  reached  by  the  second  pectoral ; 
it  has  also  an  origin  along  a  line  running  parallel  to  but  of  course 
below  the  uncinate  processes  from  the  ribs'. 

Pectoralis  secundus :  this  muscle  is  large  and  extends  nearly  to 
the  end  of  the  sternum ;  it  has  the  usual  bipinnate  form. 

The  scapulo-kumeralis  is  a  broadish  band  of  muscle  underlying 
the  tendon  of  the  biceps. 

In  the  accompanpng  sketch  (Plate  XXXIX.  fig.  1)  is  illustrated 
the  patagial  muscles  of  the  bird. 

*  I  hare  in  thb  section  principally  confined  myself  to  those  muscles  which 
an  known  to  be  of  use  for  systematic  purposes. 

*  Forbringer  [4.  p*  417  and  note]  denies  that  this  extrastemai  portion  of 
the  pectoral  muscle  springs  from  tbe  ribs ;  it  takes  its  origin,  according  to  biru, 
from  the  **  parasternal  fascia "  which  covers  the  stemo-costal  muscles. 
Hererthelest  I  cannot  but  think  that  in  Podica  senrgalensU  the  origin  is  actually 
in  part  from  the  ribs  theroselres. 


/ 
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There  is  only  a  single  patagial  tntucU^  which  dirides  into  two 
tendons,  the  longus  and  hrevis. 

The  latter,  as  shown  in  the  drawing  (Plate  XXXIX.  %.  1),  is  a 
single  stroDgish  tendon  which  passes  straight  to  its  attachment  near 
to  the  dhow ;  it  gives  off  no  recurrent  slip  to  join  the  longuM  tendon. 

As  in  so  many  other  birds,  a  muscular  slip  arises  from  the  biceps 
and  passes  into  the  patagium ;  it  is,  howeyer,  not  aUached  to  Oie 
longus  tendon,  as  is  so  generally  the  case,  but  is  inserted  on  to  the 
patagial  membrane.  I  have  carefuUy  examined  both  sides  of  the 
body  of  the  single  specimen  at  my  disposal,  and  have  found  that  the 
conditions  are  absolutely  identical ;  it  may  be  therefore  reasonably 
inferred  that  this  peculiar  termination  of  the  biceps  slip  is  cha- 
racteristic of  the  bird. 

So  far  as  my  own  experience  goes,  this  peculiar  arrangement 
of  the  muscle  is  not  to  be  met  with  in  any  other  Rail-like  bird ; 
nor  do  I  find  any  mention  of  such  by  FUrbringer  [4].  In  the 
Colymlndos,  however,  in  the  genera  Colymhits,  Alca,  and  Podiceps 
Fiirbringer  figures  (4,  Taf.  xix.  figs.  2,  3,  4)  and  describes  a  similar 
ending  of  this  muscle  which  ho  terms  **  Biceps  propatagicdisy  This 
is  obviously  a  rather  important  fact,  though  jierhaps  it  may  be 
thought  that  its  significauee  is  somewhat  reduced  by  the  occurrence 
of  an  identical  arrangement  in  the  Cormorant ;  many  ornithologists, 
however,  have  indicated  points  of  affinity  between  the  Steganopodes 
(particularly  Phalacrocorax,  Plotus,  and  PhaetTion,  see  Garrod  3)  and 
the  Colymhidce, 

Rvpansor  secundariorum. — This  is  a  muscle  upon  the  presence  or 
absence  of  which  Garrod  [1]  laid  very  considerable  stress  as  a 
olassificatory  mark.  I  find  that  it  is  distinctly  present  in  Podica 
senegcdensis,  having  an  attachment  to  the  teres  which  is  frequently 
found  in  other  birds.  In  the  RaUidce  this  peculiar  muscle  is  present, 
and  has  the  form  which  Garrod  termed  Ciconine  [1].  In  the 
Colymhidce  and  Podicipedidce  this  muscle  was  "  not  seen ; "  however, 
Fiirbringer  found  [4]  in  the  latter  group  undoubted  vestiges  of  the 
tendon,  of  which  he  was  unable  to  trace  very  definitely  the  origin  or 
insertion. 

Merely  from  the  point  of  view  of  its  presence,  then,  this  muscle  does 
not  permit  of  any  conclusions  with  respect  to  the  relationship  of 
Podica,  With  regard  to  the  course  of  the  tendon,  I  have  already 
referred  to  the  fact  that  it  joins  the  teres  at  a  point  where  that 
muscle  begins  to  become  converted  into  its  tendon  of  attachment, 
passing  through  a  fibrous  pulley ;  the  tendon  of  the  expansor  secund- 
ariorum  is  here  comparatively  broad  and  tough  and  not  easily 
missed ;  it  then  passes  beyond  the  teres  and  enters  the  thoracic 
cavity,  ending  apparently  in  the  usual  way. 

Anconoeus  longus, — This  muscle  {Anc,  Plate  XXXIX.  ^,  4)  arises 
from  the  scapula  by  an  origin  which  is  fleshy  internally,  but  ten- 
dinous externally ;  it  is  also  attached  to  humerus  close  to  its  scapular 
origin  ;  further  down  the  humerus,  a  little  above  the  insertion  of  the 
latissimus  dorsi,  is  a  fiat  but  somewhat  narrow  tendon  (Anc')  which 
attaches  the  anconceiis  to  that  bone.     There  appear  to  be  no  special 
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differences  between  the  condition  of  this  muBcle  in  the  BdllicUB  and 
that  in  the  Colt/mMdoi  and  Podidpedidoe. 

The  two  latissimi  dorsi  muscles  are  shown  as  regards  their 
insertion  in  the  accompanying  figure  (Plate  XXXIX.  fig.  4) ;  as  is 
generally  the  case  among  birds,  the  posterior  of  the  two  muscles 
(which  are  hardly  distinguishable  in  the  middle  of  their  course*) 
ends  in  a  long  thin  tendon  below  the  fleshy  insertion  of  the  other. 
It  seems,  from  Prof.  Fiirbringer's  account  [4]  of  the  posterior 
latUsimus  darsi,  that  its  origin  from  the  front  border  of  the  Uium  is 
very  inconspicuous  among  the  FulicariaD ;  indeed  it  was  not  observed 
at  all  in  many  cases.  In  the  Golymbidcty  on  the  other  hand,  this 
muscle  has  an  extensive  origin  from  the  anterior  border  of  the 
ilium  ;  Podica  is  in  this  particular  Colymbine  and  not  Balline. 

The  two  rhomhoidei  have  an  extensively  aponeurotic  origin.  This 
appears  to  be  so  far  evidence  in  favour  of  the  Colymbine  affinities 
of  the  genus,  since  these  muscles  seem  to  have  less  tendon  among 
the  Kails ;  this  Lb  certainly  the  case  with  OaUinula  cJUorojnia,  which 
I  dissected  for  the  purposes  of  comparison  along  with  Podica, 

The  serratus  posterior  has  a  very  large  tendinous  insertion  on  the 
end  of  the  scapula ;  in  OaUinula  chloropus  this  muscle  is  fleshy  up 
to  its  insertion. 

The  ambiens  is  present  and  has  the  usual  relations. 

The  Bemit€ndino8U8  is  a  powerful  muscle  ending  in  a  muscular 
insertion  covered  by  an  aponeurosis. 

There  is  no  accessory  semitendinosus. 

The  origin  of  the  tensor  fascice  extends  behind  the  acetabulum. 

The  biceps  is  very  large  and  important,  with  a  somewhat  unusual 
mode  of  insertion ;  it  is  of  course  covered  by  the  tensor  fascia ;  when 
that  muscle  is  out  across  and  turned  back  the  biceps  is  seen  to  arise 
from  the  whole  of  the  postacetabular  region  of  the  ilium.  It  has 
no  less  than  three  insertions : — (1)  By  a  broad  flat  muscular  insertion 
on  to  the  fascia  covering  the  outside  of  the  leg  ;  this  strip  of  muscle 
springs  from  the  outer  side  of  the  biceps  just  behind  its  division 
into  Uie  second  and  third  insertions.  (2)  By  a  thickish  long  tendon 
^hich  corresponds  to  the  tendon  of  insertion  in  most  birds;  this 
passes  in  the  ordinary  way  through  a  loop  and  is  inserted  some  way 
down  the  leg.  (3)  The  muscle  divides  just  after  the  branch  to  the 
feuscia  of  the  leg  into  two  branches,  of  which  one  has  the  insertion 
through  the  biceps  loop  that  has  just  been  described ;  thp  other 
branch  forms  a  long  thin  muscle  which  becomes  tendinous  just  before 
its  insertion  on  to  the  leg  some  way  below  the  second  insertion. 

This  singular  modification  of  the  biceps  cruris  (which  is  illustrated 
in  Plate  XXXIX.  ^^,  2)  appears  to  be,  so  far  as  our  present 
knowledge  enables  us  to  speak,  quite  unique  among  birds ;  it  recalls 
in  many  respects  the  biceps  in  the  Mammalia,  though  I  have  not 
the  faintest  desire  to  make  any  comparison  with  other  groups : 
nothing  seems  to  me  to  be  more  unreasonable  than  to  compare 
muscles  from  one  large  group  of  animals  to  another ;  although  I  am 

^  Their  origins  are  closely  side  by  aide,  and  there  is  no  space  between,  as  there 
i»»  for  example,  in  Gallinula  chioropus. 
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oonvinoed  that  myology  is  a  most  yaluable  aid  in  determining  the 
affinities  of  different  genera^  and  even  groups,  of  birds,  its  nse  in  my 
opinion  is  restricted  to  this ;  no  wider  inferences  can  be  drawn  with 
any  degree  of  safety. 

The  eemimemhranosus  arises  deep  of  the  gemitendinostUy  from  the 
ischinm  ;  it  is  a  tolerably  strong  mnscle,  though  slighter  than  the 
semiUndinoBus ;  it  is  inserted  by  a  broad  flat  tendon  considerably 
below  the  insertion  of  the  sendtendinosus  on  to  the  tibia. 

The  relative  positions  of  the  insertions  of  this  muscle  and  of  the 
semitendinosus  are  shown  in  the  drawing  (Plate  XXXIX.  fig.  3; 
and  more  in  detail  in  fig.  3  a).  As  Garrod  [2]  has  pointed  out,  this 
muscle  is  usually  yery  thin  in  the  Grebes  and  may  even  ^  as  stated 
by  Sundevall,  occasionally  disappear. 

I  find,  however,  in  some  notes  lefb  by  Prof.  Garrod  that  Colymhut 
gladalis  has  a  large  Bemimemhranosus  *'  twice  the  size  of  semiUndi- 
nosusr  Its  origin  appears  to  be  a  little  peculiar  ;  it  arises  from  tiie 
ilium  and  ischium  near  to  the  posterior  end  of  the  pelvis. 

The  femoro-caudal  is  a  strong  and  well-developed  muscle  which  has 
the  usual  origin  and  ends  by  a  narrow  thin  tendon  of  insertion. 

The  accessofy  femortHMudal  is  a  short  fleshy  muscle  which  is  in- 
serted in  common  with  the  femoro^audal  (as  shown  in  Plate  XXXIX. 
fig.  3) ;  it  appears  as  if  inserted  on  to  the  tendon  of  the  latter. 

The  adductot  muscles  appeared  to  me  to  be  comparatively  small 
in  size ;  the  lower  of  the  two  was  largely  tendinous. 

The  gastrocnemitis  arises  by  three  heads:  the  outer  head  is  a 
large  fieshy  muscle  arising  by  a  thin  and  strong  tendon  from  the 
femur,  and  also  by  a  few  muscular  fibres  from  the  fascia  covering  the 
leg,  which  has  already  been  spoken  of  in  connection  with  the  biceps ; 
the  inner  head  is  of  equal  size  and  arises  from  the  cnemial  crest  of 
tibia,  from  fascise  covering  the  leg,  from  septum  between  itself  and 
the  peroneus  longus ;  its  tendon  joins  that  of  the  outer  head  at  the 
Undo  Aohillis.  The  middle  head  is  a  very  tiny  muscle  with  a  very 
long  tendon  of  insertion  ;  it  unites  with  that  of  the  inner  head  before 
the  latter  joins  the  tendon  of  the  outer  head  of  the  gatiroenemius. 

There  are  two  peronei  muscles  which  have  the  usual  relations ; 
the  tendon  of  the  longus  fuses  with  the  tendon  of  the  superficial 
fiexor  of  the  third  digit. 

The  peroneus  hrtvis  is  a  large  musde  which  forms  a  kind  of 
sheath  round  the  tibialis  anticus  and  the  other  muscles  which 
spring  from  the  front  of  the  leg;  its  flat,  rather  broad  tendon, 
appears  to  be  inserted  on  to  the  heel  in  the  usual  fashion. 

The  tibialis  anticus  has  the  usual  two  heads,  one  femoral,  the 
other  tibial;  its  tendon  just  before  its  insertion  into  metatarsus 
gives  off  a  small  branch  to  the  fascia  which  covers  over  the  tendon 
of  extensor  communis. 

According  to  Giebel's  [6]  notes  upon  the  myology  of  Heliomis 
gurinamtnsisy  the  pectorcdis  primus  and  secundus  agree  with  the 
same  muscles  in  Podica;  he  mentions  also  the  large  '^musculus 
gracilis  "  (asambiens).  The  peroneus  longus  has  evidently  the  same 
relations,  and  is,  as  in  Podica,  a  large  muscle.  The  description  (rf 
'  Garrod,  MS.  (in  PodUrp^  minor). 
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tiie  myology,  however,  is  a  very  short  one,  and  occupies  hardly  one 
page  of  Giebel's  paper. 

§  3.  Alimentary  Viscera, 

The  remarks  that  I  am  able  to  make  under  this  head  are  not 
many,  as  the  organs  were  not  in  a  very  first-rate  condition,  being 
much  softened  and  compacted  together. 

The  right  lobe  of  the  liver  is  larger  than  the  left,  and  there  appears 
to  be  no  gall-bladder ;  the  intestines  measure  twenty-one  inches. 

Cceca  are  present  and  arise  from  the  gut  at  a  distance  of  about 
two  inches  &om  the  cloaca;  each  ctecum  measures  as  nearly  as 
possible  one  and  a  half  inches  in  length. 

These  facts  do  not  point  in  any  particular  direction  ;  the  fLbsence 
of  a  gall-bladder  is  certainly  pecuHar,  but  I  should  not  like  to  be 
very  positive  upon  this  point,  considering  the  somewhat  softened 
condition  of  the  viscera  K 

One  of  the  most  important  aspects  of  the  alimentary  tract,  vi^. 
the  disposition  of  the  convolutions  of  the  intestine,  has  been  already 
investigated  by  Gadow,  and  a  description  appears  in  the  mof^t  riMrent 
fEM^iculus  of  his  work  on  the  Anatomy  of  Birds  [6,  p.  709  H  «**/,]. 

Dr.  Gadow  makes  the  following  remarks ; — "  The  birds  of  the 
first  circle  group  themselves  round  the  Grallee  as  the  middb  point. 
limicolffi  and  Rallidee  can  readily  be  derived  from  each  otht^r  ;  they 
have,  however,  sufficient  differences  in  the  general  alimentary  systam 
to  allow  them  to  be  regarded  as  equivalent  divisions  of  the  GralliB. 
To  the  BallideB  belong  the  Alectorides  or  Crane-like  forms^  nuch  es 
OruSy  Psophia,  Dicholophus,  Otis,  Rhinochetus  unites  in  its  ali- 
mentary system,  particularly  in  the  disposition  of  the  iotestine, 
characters  of  the  Rail,  limicoline  and  Ibis-like  birds ;  the  relation- 
ship with  these  is,  however,  remote,  and  only  the  Ethiopian  genus 
Podiea  shows  striking  resemblances  to  the  New-Caledonian  lihino- 
chetus.  It  is  not  improbable  that  both,  with  the  American  gi^nera 
Heliomis  and  Eurypyga,  diverged  early  from  the  common  Iliul-Hke 
stock,  and  are  now  isolated  forms."  The  Pygopodes  (incL  Podici- 
pedidsB  and  Colymbidee)  appear  to  be  altogether  different  as  regards 
their  intestinal  convolutions. 

§4.  Syrinx, 

This  organ  is  illustrated  in  the  accompanying  drawing  (p,  432, 
fig.  1) ;  there  is  nothing  particularly  remarkable  about  it.  The 
intrinsic  muscles  arc  attached  to  the  first  bronchial  semirings ;  these 
are  very  different  from  the  tracheal  rings  in  appearance ;  they  ore 
much  beut  (into  a  bow-shape,  the  convexity  being  anterior),  thin^ 
and  not  ossified ;  the  last  tracheal  rings  on  the  contrary  uru  stout 
and  stiff,  though  apparently  not  ossified,  and  closely  applied  to  each 
other.  There  are  17  (16  on  one  side)  bronchial  semirings,  between 
which  are  membranous  intervals  decreasing  posteriorly.  The  hron- 
chidesmus  is  complete.  The  syrinx  of  Podiea  is  in  fact  in  every 
way  thoroughly  typical. 

1  Moreover  Giebel  dittiocily  ttatee  that  a  gall-bladder  h  present  in  Pod^. 
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The  relationships  of  the  bird  from  the  point  of  yieW  of  the  stmo- 
ture  of  the  syrinx  are  somewhat  donbtfol. 

It  is,  in  any  case,  very  different  from  that  of  Podiceps^  of  which 
I  propose  to  give  a  more  detailed  description  in  another  paper. 

As  to  the  Colymbidae,  I  have  in  my  possession  a  syrinx  of  Co- 
lymhus  sq^tentrionalis  which  agrees  in  all  essentials  with  that  of 

Fig.  1. 


Syrinx  of  Podica  senegaUnsU^  front  view  ;  nat  siie. 

Podica;  the  only  difference  is  that  the  bronchial  semirings  are 
rather  more  nnmerons,  and  are  hardly  divided  anteriorly  by  mem- 
branous interspaces ;  I  do  not  mean  to  imply  that  they  are  fused, 
but  they  are  so  close  together  as  to  leave  only  the  merest  chink 
between  adjacent  rings. 

The  resemblance  then  of  Podica  senegalensis  to  Colymbu$  septm- 
irionalis  in  respect  of  the  syrinx  is  very  close,  but  there  are  many 
Bails  which  show  an  equally  close  resemblance  to  both,  so  that  the 
syrinx  is  unfortunately  not  very  useful  as  a  diagnostic  character. 

§5.  Osteology, 

Brandt  [7,  p.  199]  remarks  that  Podoa  and  Podiceps  agree  closely 
in  the  form  of  the  skull,  but  that  it  is  broader  and  more  vaulted 
posteriorly  in  Heliomis :  it  is  dear  from  his  figures  (pi.  xiL  figs.  1, 2, 
3)  that  Heliomis  ofiers  no  marked  points  of  difference  from  Podica, 
In  another  section  of  the  same  paper  (p.  155),  Brandt  conmients 
upon  certain  points  of  resemblance  between  Podoa  and  the  Stegano- 
podes ;  there  is,  however,  no  detailed  comparison  of  the  skeleton  in 
any  of  these  types. 

In  spite  of  these  alleged  resemblances,  Heliomis  is  placed  with 
Fvlica  into  a  separate  Family  {Podiceps  being  placed  with  Penguins 
and  Auks  in  another)  of  tlie  six  into  which  the  Natatores  are 
divided. 

Giebel  [6]  has  described,  without  figures,  but  in  a  more  thorough 
fashion,  the  osteolog}^  (and  to  a  certain  extent  the  soft  parts  also) 
of  Heliomis  suri^iamejusis,  comparing  it  with  the  Grebes  on  the  one 
hand,  and  with  various  genera  of  Rails  (Fulica,  GalUnula,  Porzana) 
on  the  other. 
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He  does  not,  however,  direct  attention  in  the  skull  to  all  the 
points  which  I  refer  to  in  the  following  brief  enumeration  of  the 
characters  which  distinguish  the  Grebe  from  the  Rails. 

In  the  Rails  the  maxillo-palatines  are  large,  and  are  not  concealed 
by  the  underlying  palatines  when  the  skull  is  viewed  from  below  ^ 

In  the  Grebe,  the  maxiUo^pcdatines  are  very  slight  curved  plates 
of  bone,  which  are  almost  entirely  concealed  by  the  underlying 
palatines,  only  projecting  very  slightly  on  the  inner  side  of  these 
bones. 

In  the  Rails  the  cranial  axis  extends  as  far  forward  as  (at  least) 
the  middle  of  the  maxillo-palatines.  In  the  Grebes  it  does  not 
reach  the  posterior  margin  of  these  bones. 


Skull  of  Podioa  senegaUnsis^  lateral  view ;  nat  size. 

In  the  Rails  the  temporal  fossa  is  not  bounded  by  very  sharply 
marked  ridges';  in  the  Grebes  it  is  so  marked,  particularly  in 
Podiceps  comvitus  and  P,  cristatus ;  in  P,  minor  this  character  is  less 
obvious. 

The  temporal  fosses  themselves  are  mnch  more  extensive  in  the 
Grebes  than  in  the  Rails. 

The  occipital  condyle  in  the  Rails  is  round ;  in  the  Grebes  it  is 
decidedly  kidney-shaped  with  the  **  hilum  "  above. 

The  forward  process  of  the  quadrate^  is  more  slender  in  the 
Grebes  than  in  the  Rails. 

The  general  outline  of  the  skull  from  above  appears  also  to  be 
very  characteristic  in  these  two  groups.  The  hinder  part  of  the 
skidl  is  rhomboidal  in  the  Grebes,  and  squarish  in  the  Rails  ;  this  is 
due  to  the  peculiar  development  of  the  temporal  fossae,  which  are 
quite  visible  from  above,  while  the  jut  ting-out  region  of  the  skull 

'  In  the  shape  of  its  maxillo-palatines,  Fulica  comes  nearer  to  Podiceps  than 
do  either  Ocudromus  or  Crex  ;  they  are  curved  and  comparatively  thin  in 
Fulica,  instead  of  being  inflated  bullae  as  in  the  two  latter  genera. 

^  In  Ocydromus  australis  this  ridge  is  rather  more  marked  than  in  Fulica, 
Crex,  and  Ar amides ;  it  is  curious  to  note  there  is  not  any  approximation  here 
to  the  Grebes  through  P.  minor.  In  the  Bail  it  is  the  commencement  of  the 
ridge  which  is  beat  marked,  in  the  Orebe  the  middle  portion.  Giebel  has  re- 
marked that  Podiceps  minor  is  leas  of  a  typical  Grebe  than  is,  for  example, 
Podiceps  cristatus  ;h\xt  he  does  not  refer  to  this  particular  point. 

'  Special  attention  has  been  lately  directed  to  the  quadrate  as  furnishing 
evidence  of  particular  affinities  in  an  mteresting  paper  by  Miss  Walker  (Studies 
from  the  Mas.  of  ZooL  Univ.  Ck)lL  Dundee,  vol.  i.  no.  1). 
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which  forms  the  lower  boundary  of  the  fosssB  presents  the  appear- 
ance of  independence,  and  the  eye  hardly  takes  it  in  in  noting  the 
shape  of  the  skull. 

In  all  these  points  the  skull  of  Padica  resembles  that  of  the 
Bails. 

Fig.  3. 


Skull  of  Podica  aenegalensis^  yentral  yiew ;  nat  aixe. 


The  general  appearance  of  the  skull  of  Podica  is  more  like  that 
of  Aramides  than  of  anj'  other  Rail  with  which  I  have  been  able  to 
compare  it.  But  it  differs  from  Aramides^  and  agrees  with  Mi^ 
and  Ocydromus,  in  the  comparatively  short,  outwardly  and  back- 
wards directed  part  of  the  lachrj^mal,  and  also  in  the  slender  ven- 
trally-directed  process  which  does  not  (as  far  as  the  ossified  part  at 
any  rate  b  concerned)  reach  the  jugal. 

There  is  rather  a  less  marked  contrast  in  diameter  between  the 
anterior  and  posterior  parts  of  the  palatines  than  exists  in  the  Bails; 
but  this  character  by  no  means  offers  a  link  with  the  Grebes. 

There  is  no  advantage  to  be  gained  by  comparing  Podica  with 
ColymhiSy  for  that  bird  shows  the  characters  of  Podxeep  ^? 
exaggerated,  and  has  also  a  well-marked  supraoccipital  foramen  and 
grooves  for  nasal  glands,  which  are  wanting  in  the  Bails  and  alao 
in  Podiceps  \ 

^  The  outline  of  the  foramen  magnum  shows  where  this  supraoccipit*^  *^ 
men  has  ooalesoed  with  the  foramen  magnum. 
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Judging  from  the  figures  given  by  Brandt  and  from  GKebel's  de* 
soription,  there  are  no  noteworthy  points  of  difference  between  Podica 
and  Heliornis  in  the  skull. 

The  sternum  of  Podica  (fig.  4,  p.  435),  as  far  as  Grebes,  Eails,  and 
Divers  are  concerned,  is  decidedly  peculiar.  Giebel  has  also  noted 
this  with  regard  to  Podoa. 

In  general  shape  it  is  perhaps  as  much  like  that  of  Eurypyga 

Fig.  4. 


Stemtim  of  Podica  senegalentii,  yentral  view ;  nat.  lixe. 

Co,,  Coraooid;  d,,  claricle  (only  shown  on  left  side) ;  xef.,  articulation  of 

claTiicde,  shown  from  the  nde. 

hdiat  as  of  any  other  bird  with  which  it  can  be  reasonably  supposed 
to  be  related,  but  its  two  lateral  margins  are  more  concave  and  the 
lateral  processes  extend  for  a  short  distance  beyond  the  median 
part  of  the  sternum.  The  keel  also  is  less  developed  in  proportion. 
In  this  character  it  is  Rail-like,  but  in  ColymbuM^  as  in  other  birds. 
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the  keel  is  not  deep  as  in  many  purely  flying  birds.     Eurypyga  has 
a  very  deep  keel  to  the  sternum. 

The  elavidts  have  a  large  interclavicular  piece  which  is  prolonged 
in  front  as  well  as  behind. 

Here,  again,  Podica  appears  to  be  peculiar,  or  rather  to  resemble 
Ardm,  which  has  also  an  anterior  and  posterior  interclavicular 
process. 

Among  the  supposed  near  allies  of  Podica^  Colymbu*  and  Podiupg 
have  both  a  posterior  interclavicular  process  only,  which  is  present, 
though  extremely  small,  in  Rails. 

The  pelvis  of  Podica  is  in  some  respects  like  that  of  many  Rails ; 
but  in  other  particulars  again  it  is  Grebe-  or  Diver-like.  The  ilia  in 
front  (see  fig.  6,  p.  437,  and  fig.  6,  p.  438)  do  not  reach  up  to  the 
top  of  the  spines  of  the  dorsal  vertebrae  ;  each  ilium  also  is  deflected 
away  from  the  vertebral  column  and  overlaps  several  ribs.  In  most 
Kails  that  I  have  examined,  the  ilia  completely  cover  the  vertebrae, 
being  fused  with  the  summit  of  their  neural  spines  ;  this  is  the  case 
at  any  rate  with  OcydromuB  and  Aramides,  In  Trihonyx  and 
Fulica  the  ilia  do  not  completely  cover  up  the  dorsal  vertebne  which 
they  overlap ;  but  in  both  these  forms  the  ilia  approach  each  other  at 
their  anterior  extremity,  and  are  not  defiected  away  from  each  other 
as  they  are  in  Podiccu  In  this  particular  the  pelvis  of  Podica  is 
decidedly  Colymbine. 

The  general  outline  of  the  pelvis  is  as  decidedly  that  of  a  Bail, 
being  wider  behind  than  in  front ;  but  in  all  the  Rails  which  I 
have  examined  the  pelvic  bones  are  perfectly  free  firom  the  ischia, 
though  they  do  not  extend  very  far  behind  the  terminati<«  of  the 
latter. 

In  Podica  there  is  in  places  a  close  union  between  the  pubis  and 
ischium  of  each  side,  amounting  to  a  synostosis,  while  the  pnbic 
bones  themselves  extend  for  about  an  inch  in  length  beyond  the 
ischia,  and  are  curved  inwards  towards  each  other. 

As  regards  the  non-fusion  of  the  pubis  and  ischia,  the  Divers  are 
at  one  extreme  and  Podica  at  the  other — the  Rails  occupying  an 
intermediate  position ;  so  that,  although  Podica  is  in  some  respects 
peculiar,  it  must  be  considered  as  coming  nearer  to  the  Rails  than 
the  Grebes.  The  backward  extension  of  the  pubee  is,  however,  a 
Grebe-like  diaracter,  though  it  is  after  all  rather  slight.  The  ilia  of 
Podica  end  posteriorly  in  a  strong  blunt  point  on  each  side,  aboat 
as  long  as  the  first  two  vertebne,  and  there  is  no  strong  ridge,  such 
as  we  meet  with  in  the  Rails ;  the  hinder  part  of  the  pelvis  is 
smoothed  and  rounded.  Although  there  are  differences  here  from 
the  Rails,  it  cannot  be  said  that  there  are  any  marked  reeemblances 
to  the  peculiar  pelvis  of  the  Diver  and  of  the  Grebe. 

The  anterior  parts  of  the  ilia  together  with  the  intervening 
vertebne  are  narrower  than  the  postacetabular  portion  of  the  pelvis; 
but  the  disproportion  is  otftainly  not  so  great  as  in  most  of  the  Bails : 
the  long  and  narrow  pelvis  of  Fulica  ardesiacay  thou^  it  does  not 
a[^>roach  in  shape  that  of  Podica^  doe«  so  in  the  proportion  of  the 
jint«rior  and  posterior  regions ;  so  also  that  of  Antmidsij  with  which 
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the  genus  Podiea  has  heen  already  especially  compared  on  account 
of  the  skuU  characters.  Three  rihs  are  covered  at  their  origin  hy  the 
ilia,  which  just  fall  short  of  the  posterior  margin  of  the  next  rib  in 
front. 

In  Ftdica  only  one  rib  is  thus  coyered,  the   pelvis  being  placed 


PelTii  of  Podiea  aenegalenns,  dorsal  riew;  nat.  fiie. 

further  back.  In  the  Divers  and  Grebes  there  are  two  ribs  thus 
covered  over  by  the  ilia. 

In  Ocydromtis  australis  the  ilia  completely  cover  the  origin  of  one 
pair  of  ribs  and  nearly  reach  over  another,  so  that  there  is  no  great 
use  to  be  made  of  this  point. 

The  pelvis  of  Heliomis  shows  the  same  peculiarities  as  that  of 
Podiea ;  the  pubes  are  in  the  same  way  united  with  the  ischia  and  pro- 
longed beyond  them ;  the  fused  neural  spines  of  the  lumbar  vertebrsB 
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project  freely  as  a  vertical  plate  of  bone  between  the  two  ilia.  Giebel 
states  that  Uiere  is  a  ridge  mnning  as  far  as  the  end  of  the  pelris 
which  marks  the  boundary  between  the  post^aoetabular  portion  of 
the  ilium  from  the  ischium  on  each  side ;  I  have  already  contrasted 
the  pelvis  of  Podiea  with  that  of  the  Rails  by  the  absence  in  the  former 
of  such  a  well-marked  ridge.  In  this  particular  therefore  it  appears 
that  the  Neotropical  HeliomU  has  diverged  less  from  the  liail-pattern 
than  Podiea  has. 

It  is  evident,  however,  from  Giebers  description  that  Pocba  offers 
no  Tery  great  differences  from  Podiea^  and  that  both  these  birds 
preeent  a  very  much  closer  resemblance  in  the  characters  of  the 
pelvis  to  the  Rails  than  they  do  to  the  Grebes  or  Divers. 

Giebel  thus  describes  the  ribs  in  Hdiornis : — 

*'  Podoa  possesses  eight  pairs  of  ribs,  and  of  these  the  first  and 
seoond  are  false  ribs,  without  uncinate  processes,  the  following  broad 
and  flat,  all  bound  by  quite  flat  stemooostalia  with  the  breast-bone, 
with  slender  uncinate  processess,  each  reaching  to  the  next  rib, 
exoept  on  the  two  last.  These  latter  are  covered  at  their  articu- 
lation by  the  pelvis.'' 

I  have  attempted  to  construct  from  this  description  a  formula  to 
compare  with  that  of  Heliomis^  but  I  am  not  quite  clear  from  the 
description  whether  a  free  cervical  rib  is  present  and  whether  any  of 
the  last  ribs  are  lumbar.  But  apart  from  this  it  is  dear  that  Podoa 
differs  considerably  from  Podiea^  chiefly  in  the  fact  that  there  are  no 
rudimentary  floating  ribs  behind  the  last,  which  is  attached  to  the 
sternum.  The  differences  indeed  between  Podiea  and  Podoa  in  these 
stmctures  are  (if  the  specimen  studied  by  Giebel  was  not  in  any  way 
defective)  if  anything  greater  than  the  differences  which  distinguish 
either  genus  from  the  Grebe  or  Coot. 

The  following  table  indicates  some  points  of  comparison,  as  to 
the  number  of  vertebrae,  ribs,  Ac,  between  Podiea  and  some  other 
birds : — 


1 

(Cervical 
vertebra. 

1 

Dorsal 

vertebne 

fused. 

Ribs. 

Unmnate 

pro- 

oesses. 

Bodioepi  comutus  

Fulica  ardmaca   

Heliomis  surinamenm 
Uria  /roile 

19 
13 
15 
14 
13 

2-.1 
0 
0 
0 
0 
0 
0 

r  -1-  R  +  6  +  1  (2  lumbar) 
r  +  R  -f  7  +  1  (lumbar) 
P  4- R  4- 6 -1-2  (3  lumbar) 
r-l-R  +  8 

r+R  +  7H-2(2  lumbar) 
r4-R4-7+2(2  lumbar) 
r  +  R  +  7  +  2(3  lumbar) 

2—7 
3-8 
8-7 
3-6 
2—9 
2—8 
2-8 

'  Frafercida  arcHca 

Frai.  comieulata   

13 
13 

30* 
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Not  muoh,  as  it  appears  to  me,  ean  be  gathered  from  the  above 
facts  as  to  the  relationship  of  Pofftea  :  it  is  not  distinctively  Ralline 
nor  is  it,  on  the  other  hand,  distinctively  Colymbine.  In  P&rzana  and 
OaUinula  (Giebel)  there  is  a  fusion  between  a  number  of  tbe  dorsal 
vertebr©. 

The  coracoid  is  a  stout  bone ;  the  mesoooracoid  process  (Parker,  11) 
is  continued  into  a  long  thin  ridge,  which  extends  along  nearly  tiie 
whole  of  the  inner  edge  of  the  boncy  gradually  decreasing  in  depth. 

This  process  is  much  larger  than  in  any  Rail  which  I  bave 
examined,  but  not  so  large  as  in  P^hia  (ef.  P.  Z.  8. 1890,  p.  336). 
In  the  Grebes  the  process  in  question  is  obsolete  or  rudimentary. 

The  clavicle  has  been  already  partly  described  in  connection  with 
the  sternum ;  it  is  attached  above  to  the  mesocoracoid  process  and  to 
the  acromion.  In  ffeliamis  the  furcula  is  also  firmly  attached  to  the 
carina  sterni,  but  Giebel  has  omitted  to  mention  anything  about  the 
anterior  and  posterior  interclavicular  processes.  The  articulation  of 
the  clavicle  is  a  point  upon  which  Fiirbringer  lays  some  importance ; 
it  allies  Pbdica  with  the  Bails  and  not  with  the  Divers,  in  which 
birds  the  clavicle  extends  beyond  the  acromion. 

The  Eeliomiihidce  thus  agree  with  the  Rails  in  the  following 
characters :  — 

(1)  In  the  general  structure  of  the  skull. 

(2)  In  the  general  form  of  the  pelvis. 

(3)  In  the  pterylosis. 

(4)  In  the  presence  of  an  expansor  secondartorum  and  in  the  re- 
lation of  the  tendons  of  this  muscle. 

They  agree  with  the  Colymbida  in  the  following : — 

(1)  The  insertion  of  the  bicq>8  slip  on  to  the  patagium  instead 
of  on  to  the  tendon  of  the  patagialis  langus. 

(2)  In  the  characters  of  the  latissimi  dorsi. 

(3)  In  the  muscle-formula  of  the  leg,  which  is  ABX+  (with 
Colymlms^  not  with  Podiceps), 

The  Heliomithidas  appear  to  be  peculiar  in  the  following  charac- 
ters:— 

(1)  The  absence  of  an  aftershaft. 

(2)  The  form  of  the  sternum. 

(3)  The  shape  and  relations  of  the  interclavicular  ^ 

(4)  In  the  fusion  of  the  pubes  with  the  ischia  and  the  absence  of 
lateral  postacetabular  ridges. 

(5)  In  the  arrangement  of  the  intestinal  coils. 

(6)  In  the  form  of  the  biceps  cruris. 

It  will  be  evident  therefore,  from  a  glance  at  the  above  statement, 
that  the  Heliomiihidce  have  more  characters  peculiar  to  themseiyes 
than  characters  which  ally  them  with  either  the  Ralline  or  Colymbine 
birds ;  and  these  characters  appear  to  me  to  be  not  merely  nnmeroos 
but  also  for  the  most  part  important  ones ;  nor  are  they  confined 

*  I  do  not  emphasize  the  resemblanoeo  which  they  show  in  this  or  other  pM^ 
tioulars  to  other  groups  of  birds. 
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18.  FoBBiB,  W.  A. — ^Forbes's  Final  Idea  as  to  the  Classification  of 

Birds.     Ibis,  1884,  p.  119. 
13.  XiTZficifs  Pterylography.     Ed.  Sdater.     Ray  Society,  1867. 

filCPLANATION  OF  PLATfi  XXXIX. 

Myology  of  JPodica  seneffolerms. 

Pig.  1.  Ffttagial  miujcles.     T.p^  tenaor  pata^ ;  Bi^,  bioepB  slip;  Bi,  biceps; 
HUf  tendon  attaching  tensor  patagu  to  humerus. 

2.  Muscles  of  thigh,  outer  view,    ^t,  Biceps;  1,  2,  3,  its  three  insertions; 

Cfy  gastroonemiuB ;  t/,  tenaor  faswi,  out  and  reflected. 

3.  Musses  of  thigh,  inner  aspect.    AnUf^  ambiens;  q/c,  accessory  femoro- 

caudal;  st^  semitendinosus ;  /.c,  femoro-caudal ;  gm,  semimembranosus. 
3  a.  Insertion  of  semitendinosus  (tt,)  and  semimembranosus  {sm.). 

4.  Some  of  the  muscles  of  the  shoulder-girdle.    Anc,  Anoonieus  longus ; 

Ano\  its  tendinous  slip  to  humerus;  8c,  scapula;  Ll^t  LD'^,  two 
latissimi  dorsi ;  D,  deltoid ;  TV,  triceps ;  Hu,  humeral  head  of  anco- 
naeus. 


3.  On  a  Collection  of  Mammals  obtained  by  Dr.  Emin 
Pasha  in  Central  and  Eastern  Africa.  By  Oldfield 
Thomas,  F.Z.S. 

[Beoeiyed  June  3, 1890.] 

(Plate  XL.) 

The  Mammals  now  described  were  collected  partly  on  Dr.  Emin's 
return  march  from  his  Equatorial  Province,  and  partly  by  himself 
or  by  friends  of  his  during  his  stay  at  Bagamoyo.  The  former,  like 
the  magnificent  collection  sent  over  in  1887  \  were  presented  by 
him  direct  to  the  Natural  History  Museum,  and  the  latter  were 
given  to  the  Zoological  Society,  whose  Council  have  in  their  turn 
passed  them  on  to  the  Museum  for  comparison  and  preservation. 

After  the  collections  described  in  the  previous  papers  were  dis- 
patched in  1887,  Dr.  Emin  continued  to  investigate  the  fauna  of 
the  region  of  the  great  lakes,  and  it  speaks  volumes  for  his  energy 
and  enthusiasm  that  after  all  the  collections  then  made  had  most 
unfortunately  been  lost,  he  should,  nevertheless,  have  perseveringly 
continued  to  collect  all  the  way  down  during  the  painful  march 
from  Equatoria  to  Bagamoyo,  and  should,  under  such  difficulties, 
have  been  able  to  obtain  so  many  valuable  specimens  as  are  here 
described.  Later,  while  at  Bagamoyo,  he  exercised  his  influence 
among  his  friends,  and  the  specimens  recorded  as  from  Monda,  in 
the  JNguru  Mountains,  and  from  Handera,  a  place  equidistant  from 
Saadani  and  Bagamoyo,  about  25  miles  from  the  coast,  were  obtained 
for  him  in  this  way.  Those  from  the  latter  locality  were  collected 
by  Lieut.  Langheld,  to  whose  friendly  exertions  we  owe  some  of  the 
most  interesting  specimens  obtained. 

Every  skin  collected  during  the  march  has  been  most  carefully 
labelled  by  Emin  himself,  many  of  the  particulars  so  recorded  being 

'  See  P.  Z.  H.  1888,  p.  & 
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of  the  utmost  value,  and  inGreasiiig  very  considerably  the  interest 
of  the  specimens. 

1.  Akthbopopithbous  tboolodttes,  Gm. 

a.  (^ .  ''  Skull  of  a  fiill-grown  Chimpanzee  shot  by  me  in  Mesou- 
gua,  shores  of  Albert  Lake,  the  first  specimen  ever  obtained  in 
these  regions." — E. 

h,   2  •    Skull  without  mandible.     No  exact  locality. 

Specimen  a  is  an  unusually  fine  male  skull,  measuring  198  miUim. 
from  occiput  to  gnathion,  and  138  in  its  greatest  bi-zygomatic 
breadth. 

There  appears  to  be  no  essential  difference  between  it  and 
ordinary  Weet-AMcan  Chimpaozee's  skulls ;  and  in  regard  to  ^  Tro- 
glodytes sehweinfurihi "  aud  "  T,  niger  var  marungerms^*'  I  can 
only  repeat  my  opinion  of  1888  ^,  namely,  that  the  evidenoe  is  as 
yet  too  meagre  for  their  proper  distinction. 

2.  HSBPBSTES  OALEBA,  ElxL. 

S  •  Monda,  Nguru  Mountains. 

A  remarkably  handsome  specimen,  strongly  influenced  by  ery- 
thrism,  many  of  the  hairs,  especially  those  on  the  belly,  being 
wholly  or  partly  of  a  brilliant  rufous  colour. 

3.  Hblooalb  pabwla  uitdulata,  Peters. 

a.  2 .     Usambiro,  S.  Victoria  Nyanza.     1/9/89. 

b.  cJ.     Usagara.     22/11/89. 

"  Iride  fusca.  Native  names  (a)  "  Ndjororo  "  and  (b)  "  Viguiri." 
Ck)mmon  in  little  flocks  of  from  6  to  10  individuals,  running  about 
the  fields."— E. 

Although,  on  the  whole,  I  am  disposed  to  agree  with  Dr.  Jentmk' 
as  to  the  specific  identity  of  ff,  parvula,  Sund.,  and  ff.  undulata, 
Peters,  yet  the  difference  in  the  colour  of  typical  examples  of  each 
is  such  as  to  render  it  advisable  to  consider  the  two  as  representing 
different  geographical  races — a  southern  semi-tropical,  and  a  northern 
tropical  one  respectively. 

Dr.  Emin's  observation  as  to  the  gregarious  habits  of  the  spedes 
is  of  remarkable  interest,  and  is,  I  believe,  the  first  obeerrataon  of 
the  sort  made  about  any  member  of  the  family. 

4.  RflTKCHOCTOK  PBTBB8I,  BoCagC. 

a.  Handera.    3/90.     Coll.  Langheld. 

The  present  is  tne  third  specimen  of  this  rare  species  that  has 
been  received  by  the  Museum.  The  first  was  obtained  on  the 
island  of  Zanzibar  by  Sir  John  Kirk  in  1884 ;  and  a  second  one,  a 
fine  male  in  spirit,  in  the  Kabai  Hills,  Mombasa,  by  the  Bey.  W.  £. 
Taylor  in  1886.  All  the  three  agree  precisely  with  the  original 
description  given  by  Prof,  du  Bocage ',  of  which  an  abstract  was 
published  by  Dr.  GUnther  in  his  monograph  of  the  genus  *. 

'  P.  Z.  8. 1888.  p.  6.  >  J.  Scl  Lisb.  vii.  p.  169  (1880). 

>  NotM  Leyd.  Mua.  zi  p.  31  (1888).  «  P.  Z.  a  1881,  p.  164. 
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5.  Pbtbodbomus  TSTBADAcrrTLiJS,  Peters. 

o-e.  Handera.     3/90.     Coll.  by  lieut.  Langheld. 

In  this  species  it  is  worthy  of  note  that  there  is  a  very  considerable 
difference  in  size  between  the  sexes,  a  difference  so  great  as  at  first, 
with  only  nnsexed  specimens  for  examination,  to  make  one  suspect 
specific  distinctness.  Thus  a  male  skull  in  the  Museum  collection 
measures  50  miUim.  in  basal  length,  whilst  that  of  a  fully  adult 
female  is  only  45. 

Specimen  e  has  its  milk-dentition  still  in  place,  and  a  figure  of  it 
may  be  of  use.  Its  interest,  however,  lies,  not  in  the  mere  form  of  the 
milk-teeth,  but  in  their  proving  that  all  the  usually  received  dental 
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Milk-dentition  of  Petrodromus  tetradactyltts. 
Side  and  top  view  of  upper  and  lower  teeth. 

formulse  of  the  members  of  the  family  are  wrong  in  one  important 
essential.  So  far  as  I  know,  without  exception,  every  author  has 
considered  that  the  Macroscdidido!  have  three  premolars,  and  three 
molars  above  and  below,  except  Maeroscelides  hra^yrhynchus  and 
M,  fuscuSy  which  have  four  molars  below.  This  last  fact  might 
have  aroused  a  suspicion  of  what  is  really  the  case,  as  proved  by  the 
milk-deiitition,  namely,  that  in  all  the  members  of  the  family  there 
are  four  premolars,  the  last  three  changing,  as  is  usual,  and  only 
two  molars  in  the  ordinary  forms,  the  above-mentioned  two  species 
having  three  below. 

This  is  rather  a  remarkable  example  of  the  many  mistakes  which 
occur  owing  to  naturalists  homologizing  teeth  from  their  form  alone, 
for  in  this  case,  what  is  now  proved  to  be  F.^  is  in  its  shape 
absolutely  molariform,  so  that  it  has  hitherto  always  been  taken  to 
beM.\ 
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In  Bkynehocyan  and  MacrosedicUs  other  speoimeos  in  ihe  Muaeam 
show  the  same  fact  equally  clearly  and  decisively. 

The  revised  formulas  for  the  three  genera  will  therefore  be  :— 

Mhtfnchocym :  I.  ^^^^C.  \ ,  P.  [f^J,  M.  i^J  X  2=34  or  36. 

Petrodromus:  I.f^,C.  1,  P.[^J,  M.  [^  X  2  =  40. 

Ma<Toscdide.:l.\^l~lC.  i,P.|^J,M.  ^^^^  x  ^=40or42. 

6.  Maoboscelidbs  bvfescens,  Peters  (?). 
a.    $.     Usambiro.     1/9/89. 

'^  Iride  nigerrima.  This  single  specimen  found  amongst  the  high 
dry  grasses.     Runs  like  a  Gerbille.     Native  name  '  Gosso'." — ^E. 

This  beautiful  little  Elephant-Shrew  appears  to  agree  in  all  essen- 
tial characters  with  Peter^s  M.  rufescenSy  although  it  is  considersbly 
paler  and  less  rufescent  in  colour  than  some  of  the  original  speci- 
mens of  that  species  now  in  the  Museum.  Its  colour  is  in  fact 
more  like  that  ^own  on  the  plate  of  '^  Jf.  revoUi,*^  Huet  *,  a  form 
which  will,  I  suspect,  be  found  to  be  specifically  identical  with  the 
earlier  described  M,  rufescens. 

7.  Epomophobus  mirob.  Dobs. 

a.   <J.     Kiriamo.     16/5/89. 
h-d.   S  ? .     Bagamoyo.     20/2/90. 

^'  Iride  pallide  umbrina.  10  to  20  individuals  together  on  cocoa- 
palms,  inside  the  town  of  Bagamoyo." — E. 

8.  Epomophobus  pusillus,  Pet. 

a.   cJ.     Kiriamo.     14/6/89. 
"  Iride  pallide  umbrina.'' 

9.  Nyctinomus  PUM1LTJ8,  Cretzschm. 

a,  6.    <J  $  .     Usambiro.     9/9/89. 
c.   d.     Bagamoyo.     24/1/90'. 

"Iride  fusca.  Frequent  among  the  rocks.  Native  name*Ka- 
tunke.' "— E. 

10.  AVOMALITBUS  OBICNTALIS,  Pctors. 

a.  Honda,  Nguru  Mountains. 

The  present  is  only  the  second  specimen  of  this  interesting  spedcs 
that  has  been  obtained,  the  type  in  the  British  Museum  haviog 
remained  unique  up  to  the  present  time.  As  that  type  was  bought 
from  negroes  in  the  streets  of  Zanzibar  by  Fischer,  Dr.  Emin's 
example  is  the  first  that  shows  where  the  species  really  occurs  wild. 

A.  orientalis  is  unquestionably  very  doeely  allied  to  the  first 
described  species  of  the  genus,  A.  frcueriy  Waterh.,  a  native  of 
Fernando  Po. 

^  BeyoU'B  *  Fauna  et  Flore  dee  Pay8-9>iiialis,'  pL  1  (1882). 


1890.]  COLUBCTBD  BY  DR.  BMIN  PA8BA*  447 

11.  SCIUBUS  PALLIATUS,  PeteTB. 

a,  6y  €,  Monday  Ngnru  Mountains. 

12.  SciTTBus  BVFOBBACHUxus,  Waterh. 
a.    $.     Bnguera.     29/3/89. 

**  Iride  fuBoo-nmbrina.  Common  in  the  thick  foroat  on  the  hill- 
aides.''— E. 

13.  Scnratrs  ptkkhopus  aicbbythbxts,  subsp.  nciv.    (Plate  XL.) 

a.  iS .     Buguera.     14/3/89.     Type  of  variety, 

b.  2.     Buguera.     31/3/89. 

"  Iride  fusca.     On  trees  near  watercourses." — E, 

For  differential  characters  see  below. 

Dimensions  of  f/,  an  adult  male  in  skin: — Head  and  body  185 
miUim. ;  tail,  without  terminal  hairs  167,  withhair^  19(j  ;  hind  foot, 
without  daws,  40. 

The  numerous  and  well-defined  colour-Tariation:^  foimd  in  Smu*uji 
pyrrhopus,  and  commented  on  by  Dr.  Jentink  in  his  admirable 
monograph  of  the  African  Squirrils  *,  have  always  appeared  to  me 
to  be  of  somewhat  more  than  the  merely  individunl  value  a^i^igtied 
to  t^em  by  that  author,  and  on  laying  out  the  Museum  series  of  the 
specieB,  20  in  number,  I  find  that  the  variatiou6  an^  »o  strictly 
geographical  in  their  occurrence  that  they  deserve  recognition  by 
name. 

The  following  are  the  geographical  races  that  I  would  propose  to 
recognijse,  with  short  notes  on  the  characters  which  di^tiiigui:)h  tht^m 
froiii  one  another.  The  specific  characters  of  the  whole  are  give  a 
in  Dr.  Jentink's  paper : — 

A.  8.  pyrrhopus  leucostigma^  Temm. 

Rufous  extending  all  along  sides,  on  cheeks,  danku,  and  out^r 
sides  of  limbs.  Pale  lateral  line  shown  up  by  the  darkening  of  the 
hairs  just  external  to  it,  the  latter  forming  in  some  specimens  a 
distinct  blackish  line.     Belly  pure  white. 

Bab,  Begion  north  and  west  of  the  Bight  of  Biatra. 

B.  <S».  pyrrhopus  erythrogenys,  Waterh. 

Kufous  dull,  confined  to  cheeks,  none  on  fianke^  or  limbic.     No 
darker  line  on  sides.     Belly  white. 
Hob.  Island  of  Fernando  Po. 

C.  8.  pyrrhopus  typicus,  F.  Cuv. 

Rufous  very  brilliant,  present  on  fisice  and  cheek »«  fore  and  hind 
limbs,  not  on  flanks.     Belly  white,  often  washed  with  rufous. 

Hab,  Gaboon  and  eastward  through  the  great  Congo  Foreet  to 
Monbuttu,  Central  Africa*. 

>  Notoe  Leyd.  Mub.  it.  p.  1  (1882). 

^  The  type  of  this  form  was  said  to  have  come  from  Ferouudo  Pu,  but  a»  it 
had  been  kept  alive  as  a  pet,  it  may  easily  have  been  tukun  to  the  leland  by 
natives  before  it  came  into  the  hands  of  the  French  natnraliBts.  All  of  the  ii¥e 
Fernando  Po  speoimenB  in  the  British  Moseam  are  of  the  crj/i^fx^enj^a  vanttjp 
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D.  S.  pyrrhopuB  anerythrus,  subsp.  nov. 

No  rufous  present  on  head,  body,  or  limbs.  Pale  lateral  lines 
very  indistinct,  not  shown  up  by  darker  external  lines.  Belly  g:rey, 
washed  with  pale  orange ;  the  hairs  slaty  grey  basally,  and  orange 
distally,  none  of  them  pure  white. 

Hob.  Lake-region,  S.  of  Albert  Nyanza. 

The  present  is  a  still  farther  eastward  extension  of  the  known 
range  of  this  species,  which  had  never  been  recorded  out  of  West 
Africa  until  Dr.  Emin  sent  home  the  two  specimens  of  the  typcal 
race  from  Honbuttu,  referred  to  in  the  previous  paper  on  his 
Mammals  *. 

14.  ScnrKXTS  ookoicvs,  Kuhl. 

a.   (J.    Mrogoro,  TJsagara.     24/11/89. 

"  Iride  fusca.     Native  name  *  Eifruma.'  " — E. 

15.  Gbbbillits,  sp.  inc. 

a.  Young.    Mugombia,  Ugogo.     2/11/89. 
Too  young  for  determination. 

16.  Gbrbillxts  NAinrs,  Blanf.  (?). 

a,b.   (J.     Ussougo.    3/10/89. 

"  Iride  fusca.    Native  name  '  Nkosso.' "— E. 

I  am  unable  to  distinguish  these  specimens  from  some  Abyssinian 
individuals  in  the  Museum  collection,  obtained  by  Mr.  Blanford 
himself  at  Zoulla ;  but  it  is  possible  that  spirit-specimens  would  show 
differences  not  discernible  in  the  dried  skins,  and,  considering  the 
great  difference  in  locality,  it  would  be  wiser  to  accept  the  deter- 
mination with  some  doubt. 

The  species  was  originally  described  from  Persia,  but  the  Zoulla 
specimens  are  unquestionably  identical  with  the  types,  now  in  the 
Museum. 

[MXTS  RATitrs,  L. 
a.  Bagamoyo.] 

17.  Mus  (IsoMTs)  DOBSALis,  Smith. 
a.  Monda,  Nguru  Mountains. 

18.  MxTs  (IsoMYs)  ABTssnacirs,  Biipp. 
a.   cJ.    Gombe,  Ikungu.     18/10/89. 

19.  Myoscalops  '  ABGEirrEO-ciirERBTTs,  Peters  (?). 

a,  b.  Mandera.     3/90.     Coll.  Langheld. 

It  is  with  the  greatest  hesitation  that  I  place  these  two  specimens 
under  one  heading.     Externally,  no  one  would  doubt  but  Uiat  they 

>  P.  Z.  S.  1888,  p.  9. 

*  Nom.  nor.  Heliophobic,  Peters,  1846,  nee  Boisduval,  Index  Melh.,  Lepi- 
doptp.69(1829). 
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MID  other  CMW  in  1^  jjiint  &Bi^,tlie  ige  i.     ___:^  -  ^:  - 

uid  doiibtfu]  rhAt  osie  wcmM  at  Ant  dgM  «^  tMS  tite  iteO  nf  A 
waa  thmt  ukf  an  adult  Knimal ;  aod  tbenfantlist  itcoqU  not  poMiliIj 
be  of  the  same  ^peck^  as  the  t^tw  rnndl  lups  one  of  <f.  Fvrthff^ 
mor^,  b  agrees  in  evefj  rf^pect,  ifxtenxtl  aod  etmmal  (exocpl  thai 
it  hM  not  th£  wHite  frontal  spot),  with  the  tT|ie  of  ^tftff^dUcc 
<f/jf/i/ro«i4,  Gnjj  in  the  iinxiflh  Mu^xmi ;  b2m±,  aa  the  oth^  hand, 
a  a|>fMft  in  its  «kaH  md  dentitifui  with  that  of  &,  ^tafiulta^  Gt.^ 
which  ia  unqoeitioitahif  aj-noiiTmous  with  Peter^^s  HtiiapkMmt 
«jn/ifff/<o-cf  ff^ivwa.  The  roloiir  al  G.  j»aUulms^  and,  fso  &r  se  can  he 
judged  from  the  figure  and  (kacHption,  that  of  if,  aft^jti^vi^A^nnii^ 
i»  rery  much  pftler  than  either  of  EmtD's  ipecimeiij^  and  thU  by 
itaelf  makes  il  donbtful  whether  the  latter  are  certainly  of  the  same 
i^ecses.  Without  fnnber  material,  however^  it  would  not  be  safe  to 
separate;  them  on  account  of  their  eolour  alone. 

Bat  the  difi^enltj  utima  owing  to  the  nntnber  of  the  teeth.  In 
Peten's  examples,  io  the  trpe  of  ff.  ^Uidv9^  and  in  n  of  the  present 
eoUection  there  dre  either  fire  or  atx  cheek-teeth,  aa  in  typical 
M^oseak^f  while  in  the  G^  albifronx  and  in  h  there  are  only  three 
or  fonr,a3  in  Ge&tychus^,  Bat  the  peculiar  stnicnireof  the  posterior 
palatal  r^on  19  qnite  the  same  in  both,  as  also  are  the  prtiportiona 
of  the  digits ;  and  I  am  therefore  induced  for  the  present  to  look  upon 
tht?  two  small  specimeTis  as  merely  younger  examples  of  J/»  art/€iiU4>- 
cnnerirus,  and  to  gttppCAse  that  as  they  got  older  they  would  have 
developed  more  ami  more  of  their  posterior  molars. 

The  jieculiaf  way  in  which  the  teeth  of  M^oscahpi  sueeeed  each 
other  behind  up  to  a  total  of  ^ix  renders  the  true  homologies  of  the 
four  cheek-teeth  of  Gfor^chits  a  little  doubtful,  and  instead  of  there 
being  thi^  molars  and  one  premolir  as  is  ordinarily  supposed,  it 
seems  possible  that  there  are  really  tbree  premolars  and  one  molar, 
the  two  molars  suppreaaed  being  those  that  only  come  up  in  extreme 
old  age  in  the  allied  genus  2IifoscaI<}ps. 

Finally,  should  the  difference  in  colour  already  referred  to  prove 
of  specific  Talne,  the  type  of  **  &,  p&Ukhu  '*  would  fall  under 
M.  argifUeO'^nereui^  while  tbe  dark-coloured  apeci*^  would  stand  as 
JIf,  aAifrtm^^  U}  which  both  of  Emiu's  specimens  would  then  be 
referable, 

20»  ArLACODrs  swikherkiajhts,  Temm. 
a,  Mondaj  Nguru  Kountaius^ 

21.  PmocjLvrA  bocagei,  Gray. 

fl,    $.     Usambiro.     3/0/89. 

"  Iride  fusoo-umbrina.  Found  oa  the  rocky  hills  round  Usambiro. 
Kative  name  *  Pembe;  '  ~  E. 

This  is  a  ver^^  considerable  extension  of  the  known  range  of 
/\  hocupei ;  but  Dr.  Emin's  epecimeu  tigreos  on  the  whok  so  fairly 
well  with  the  Angolan  examples  iu  the  Museum  that  I  do  nL*t  at 
proseDt  feel  justified  in  separating  it  spociBcally. 
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22.  SoopoPHOBXTs,  sp.  inc. 

a.  Skin  without  label,  too  young  for  determination. 

23.  MAias  TsmuvoKU,  Smuts. 

a.  Mandera.     8/90.    Collected  by  lieut.  Langbeld. 
'    This  specimen  appears  to  have  an  unusually  long  tail,  but  as  some 
of  the  terminal  caudal  scales  have  been  lost,  the  exact  extent  of  the 
variation  cannot  be  recorded. 


4.  Descriptions  of  two  new  Species  of  the  Siluroid  Grcnus 
Arges.    By  G.  A.  Boulenger. 

[ReceiTed  May  28,  1890.] 

(Plate  XLI.) 

Leaving  aside  the  two  or  three  species  in  which  a  spine  is  present 
between  the  rayed  dorsal  fin  and  the  caudal,  whether  exposed  and 
supporting  the  small  adipose  fin  or  partly  embedded  in  the  skiD,  and 
for  which  the  name  Stygogmes,  Giinther,  may  be  retained,  I  find, 
upon  examination  of  the  material  in  the  British  Museum  and  after 
perusal  of  Dr.  Steindachner's  descriptions,  that  as  many  as  six  species 
of  the  genus  Arges  are  entitled  to  distinction.  They  may  be  easily 
identified  by  means  of  the  following  synopsis : — 

A.  First  ventral  raj  about  as  long  as  its  distance  from 

the  posterior  extremity  of  the  anal  laid  against,  the 
tail,  reaching  or  nearly  reaching  t  he  anus. 

a.  Barbel  half  the  length  of  the  head. 

Eye  equally  distant  from   posterior  nostril   and 

upper  border  of  gill-opening ;  outer  pectoral 

ray  reaching  but  a  little  beyond  the  base  of  the 

outer  ventrS  ray   \.  prtnadittcCkV* 

Eye  nearer  the  upper  border  of  the  gill-openinc 

than  to  the  posterior  nostril ;  outer  yot^anl 

ray  reaching  nearly  the  extremity  of  the  outer 

ventral  rajr 2.  longifiU$,^i^i, 

b.  Barbel  one  third  or  one  fourth  the  length  of  the 

head ;  eye  nearer  the  upper  border  of  the  gill- 
opening  than  to  the  posterior  nostril 3.  mhalo,  0.  k  V. 

B.  First  ventnd  ray  exactly  as  long  as  its  distance  fh>m 

the  anal ;  anal  opening  nearly  equally  distant  from 
the  extremity  of  the  ventral  and  the  origin  of  the 
anal,  or  a  little  nearer  the  former, 
a.  Barbel  half  the  length  of  the  head. 

Eye  equally  distant  from  posterior  nostril  and 
upper  border  of  gill-opening ;  outer  pectoral 
ray  not  reaching  the  middle    of   the  outer 

ventral  ray 4.  toAym/ym,  sp.  n. 

Eye  nearer  the  upper  border  of  the  gill-openine 
than  to  the  posterior  nostril;  outer  pectonu 
ray  reaching  oeyond  the  middle  of  \ht  outer 

ventral  rav 5.  tacsanomskUyVp.  n. 

h.  Barbel  one  tnird  the  length  of  the  head;  eye 
nearer  the  upper  border  of  the  gill-opening  than 
to  the  postenor  pottril , 6b  jwriamii,  fitde. 


'i 
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A,  hngifUii^  aabalo^  taezanowshii^  and  peruanus  inhabit  the  Andes 
of  Pern,  A,  prenadUla  and  whymperi  the  Andes  of  Ecuador.  I  had 
originally  confounded  the  two  latter  species,  when  Mr.  Whymper 
submitted  to  me  his  specimens  for  identification  some  years  since, 
but  a  renewed  examination  has  conyinced  me  that  there  are  at  least 
three  kinds  of  <*  Prefiadillas  '*  in  Ecuador,  instead  of  one  as  believed 
by  Putnam. 

Argrs  taczanowskii,  sp.  n.     (Plate  XIJ.  fig.  1.) 

Arges  sabah,  part.,  Steindachn.  Sitzungsb.  Ak.  Wien,  Ixxii.  1876, 
p.  598. 

D.  1/6.     A.  1/6.     P.  1/11.     V.  1/4. 

Head  as  broad  as  long,  one  fourth  of  the  total  length  (without 
caudal).  Eyes  very  small,  about  one  third  the  width  of  the  inter- 
ocular  space,  midway  between  the  anterior  nostril  and  the  posterior 
boi*der  of  the  head,  much  nearer  the  upper  extremity  of  the  gill-cleft 
than  to  the  posterior  nostril ;  nostrils  much  nearer  the  end  of  the 
snout  than  to  the  eyes.  Three  rows  of  teeth  in  the  praemaxillar}-, 
mostly  unieuspid,  the  outer  row  comprising  about  twenty  teeth; 
mandibular  teeth  of  the  outer  row  larger  and  deeply  notched. 
Labial  lobes  large  and  graulate  all  over ;  the  cleft  of  the  mouth 
measures  one  half  the  width  of  the  buccal  disk ;  barbels  measuring 
half  the  length  of  the  head.  Adipose  fin  one  third  of  the  total 
length  (without  caudal),  very  low  and  extending  to  the  caudal. 
The  origin  of  the  first  dorsal  is  one  third  nearer  the  end  of  the  snout 
than  the  base  of  the  caudal ;  the  first  ray  is  somewhat  prolonged 
and  its  length  equals  the  distance  from  the  posterior  nostril  to  the 
posterior  extremity  of  the  head.  First  pectoral  ray  prolonged,  as 
long  as  the  head,  extending  as  far  as  halfway  between  the  head  and 
the  anal,  but  not  so  far  as  the  extremity  of  the  ventrals.  The  latter 
fins  originate  slightly  in  advance  of  the  dorsal,  and  measure  exactly 
one  half  the  distance  between  the  base  of  their  first  ray  (which  is 
much  thickened  but  scarcely  prolonged)  and  the  anaL  Anal  opening 
a  little  nearer  the  extremity  of  the  ventrals  than  the  origin  of  th«^ 
anal.  Eirst  anal  ray  three  fourths  the  length  of  the  ventral,  half- 
way between  the  extremity  of  the  pectoral  and  the  caudal.  The 
caudal  fin  is  injured  in  the  unique  specimen  examined.  Yellowish, 
above  closely  marbled  with  pale  purplish  brown. 

Total  length  (without  caudal)  72  millim. ;  length  of  head  18 ; 
width  of  head  18;  depth  of  body  (above  base  of  ventrals)  12. 

A  single  specimen,  from  Amable  Maria,  Peruvian  Andes,  is  in  the 
British  Museum.  It  was  obtained  by  exchange  from  the  Warsaw 
Museum,  in  memory  of  whose  regretted  Curator  the  species  is 
named. 

Aboes  whtxpebi,  sp.  n.     (Plate  XLI.  fig.  2.) 

D.  1/6.    A.  1/6.     P.  1/10.     V.  1/4. 

Head  as  broad  as  long,  4|  to  5  times  in  the  total  length  (caudal 
excluded).     Eyes  very  small,  about  one  fourth  the  width  of  the 


1 
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interooalar  space,  midway  between  the  posterior  nostril  and  the 
upper  extremity  of  the  gill-cleft;  posterior  nostril  midway  between 
the  end  of  the  snout  and  the  eye.  Five  rows  of  teeth  in  the  pne- 
maxiUary,  nearly  all  bicuspid,  the  outer  row  comprising  about 
twenty  teeth ;  mandibular  teeth  scarcely  larger  than  praemaxiUaiies, 
bicuspid.  Labial  lobes  large  and  covered  with  granular  papiUs; 
the  cleft  of  the  mouth  measures  three  fifths  the  width  of  the  buccal 
disk ;  barbels  measuring  half  the  length  of  the  head.  Adipose  fin 
quite  indistinct.  The  origin  of  the  first  dorsal  b  nearly  twice  as  far 
from  the  caudal  as  from  the  end  of  the  snout ;  its  first  ray  is  scarcely 
prolonged,  measuring  a  little  less  than  the  distance  between  the 
posterior  nostril  and  the  posterior  extremity  of  the  head.  First 
pectoral  ray  little  prolonged,  a  little  shorter  than  the  head,  mea- 
suring about  one  third  of  the  distance  between  its  base  and  the  anal, 
and  not  extending  to  the  middle  of  the  outer  ventral  ray.  Ventral 
fins  originating  slightly  in  advance  of  the  dorsal;  the  outer  ray 
much  thickened  and  a  little  prolonged,  measuring  half  the  distance 
between  its  base  and  the  anal.  Anal  opening  equally  distant  from 
the  extremity  of  the  ventrals  and  the  origin  of  the  anaL  First  anal 
ray  two  thirds  the  length  of  the  ventral,  halfway  between  the  ex- 
tremity of  the  ventral  and  the  caudal.  Caudal  fin  crescentically 
notched,  with  the  outer  rays  a  little  produced  and  a  little  shorter 
than  the  head.     Olive-brown  above,  closely  spotted  with  darker. 

Total  length  89  millim.,  without  caudal  75 ;  length  of  head  16; 
width  of  head  16 ;  depth  of  body  (above  base  of  ventrals)  12. 

Specimens  were  obtained  in  the  Andes  of  Ecuador  (MUligalli)  by 
Mr.  Edward  Whymper. 


5.  On  some  new  Species  of  Pishes  from  Madeira. 
By  James  Yate  Johnson,  C.M.Z.S. 

[Reoeived  June  8, 1890.] 

Family  Ssbbajtidjb. 

1.   AlfTHIAS  inTKDXTLlJS,  sp.  U. 

B.  6.     D.  10/16.    V.  1/5.    A.  3/7-    Latline  37. 

Oblong  compressed ;  the  height  being  to  the  length  without  the 
caudal  as  1  to  3^.  Body,  head,  and  cheeks  scaly.  Scales  of  mode- 
rate size,  the  exposed  edge  finely  pectinate. 

Head  compared  with  length  without  the  caudal  as  1  to  3.  E^ 
round,  large,  scarcely  more  than  half  a  diameter  from  the  snout 
and  less  than  a  diameter  apart ;  they  do  not  take  part  in  the  pro- 
file. Diameter  of  eye  to  length  of  head  as  1  to  3.  Snout  short, 
obtuse,  upper  jaw  protrusile ;  rictus  very  oblique,  not  reaching  to 
orbit.  Upper  border  of  mouth  formed  entirely  of  the  premaxillary ; 
maxillary  much  dilated  posteriorly,  its  scales  not  larger  than  those 
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of  the  head,  its  posterior  extremity  not  reaching  quite  so  far  as  the 
vertical  from  the  middle  of  the  eye. 

In  the  upper  jaw  there  is  a  narrow  band  of  minute  curved  teeth 
with  two  larger  conical  teeth ;  at  the  front  of  the  lower  jaw  a  simi- 
lar band  of  teeth  with  four  conical  ones,  and  at  the  sides  behind  a 
single  series  of  teeth.  Minute  teeth  on  the  vomer  and  palatines ; 
none  on  the  tongue.  The  opercular  pieces  are  clothed  with  scales. 
There  is  a  spine  near  the  upper  angle  of  the  operde  and  another 
spine  a  little  lower  down.  Lower  still  are  a  few  serratures.  The 
vertical  border  of  the  preopercle  is  strongly  serrate,  and  there  is  a 
spine  at  the  angle  with  a  smaller  spine  a  Uttle  beyond.  The  rest 
of  the  lower  edge  is  entire.  All  the  spines  are  directed  back- 
wards. 

The  dorsal  fin  begins  over  the  root  of  the  pectorals  and  extends 
a  little  beyond  the  end  of  the  anal.  The  first  and  second  spines  are 
short,  the  third  and  fourth  are  equal  in  length  and  have  skinny 
tags  at  their  tops.  The  soft  portion  of  the  fin  is  higher  than  the 
spinous  portion ;  the  last  rays  reach  to  the  base  of  the  caudaL 
The  pectorals  are  not  quite  so  long  as  the  ventrals,  and  they  reach 
back  to  the  beginning  of  the  anal,  or  to  the  end  of  the  spinous  por- 
tion of  the  dorsal ;  their  bases  are.  scaly.  The  ventrals  are  inserted 
under  the  root  of  the  pectorals  and  reach  back  a  little  beyond  the 
commencement  of  the  anal.  The  second  soft  ray  is  elongate  and 
filiform.  The  anal  begins  a  little  behind  the  middle  of  the  base 
of  the  dorsal.  The  first  spine  is  short,  the  second  stout  and  the 
longest  of  the  tbree.  The  soft  portion  of  the  fin  is  higher  than  the 
second  spine,  but  the  last  rays  do  not  reach  nearly  so  &r  as  the 
base  of  the  caudal.  The  caudal  is  deeply  furcate  and  has  some  of 
the  exterior  rays  elongate  and  filiform.  The  membrane  between 
the  rays  is  scaly  as  in  CaUanthias. 

The  lateral  line  has  37  scales;  it  rises  from  the  edge  of  the  gill- 
cover,  runs  high  up  on  the  side  following  the  curve  of  the  back, 
descends  rapi^y  under  the  end  of  the  base  of  the  dorsal,  and  passes 
along  the  middle  of  the  tail  to  the  base  of  the  caudal. 

The  cobur  of  all  the  specimejLB  had  £Bided  to  a  pale  brown ;  but 
fiiint  traces  of  pink  or  red  were  visible  in  parts,  and  there  seemed 
to  have  been  twelve  or  more  narrow  transverse  bands  on  the  sides, 
alternating  with  paler  bands. 

This  fish  much  confuses  the  distinction  between  the  genera  An- 
thias  and  CallatUhias.  With  tbe  only  known  member  of  the  latter 
genus  it  agrees  in  having  only  six  branchiostegal  rays,  in  possessing 
much  the  same  external  form,  and  in  having  the  angles  of  the  caudal 
fin  prolonged  into  filaments.  It  would  therefore  appear  that  the 
difference  between  the  two  genera  is  reduced  to  the  serrature  of  the 
border  of  the  preopercle,  which  is  present  in  Anthias  and  not  in 
CaJkmthias,  a  trifling  artificial  distinction. 

The  first  specimen  that  came  under  my  notice  was  found  dead  and 

dry  by  myself,  in  a  cavity  amongst  a  mass  of    Ostrea  and  Chama 

shells  brought  up  from  deep  water.    Afterwards  four  specimens  were 

taken  by  the  officers  of  the  *  Britannia'  whilst  engaged  in  repairing 
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the  Brazilian  Submarino  Company's  cable  in  Funohal  bay,  two  of 
which  are  now  in  the  British  Museum. 

miUim. 

Length  of  fish  without  caudal    48 

Height  at  the  shoulder  14 

Head,  length  16 ;  thickness  nearly    8 

Eye,  diameter 5*5 

Dorsal  fin,  length  of  base  26 

Pectorals,  length  14 ;  distance  of  root  from  snout  17 

Yentrals,  length 15 

Anal,  length  of  base   11 

Caudal,  length     19 


Family  Scopelidjb. 

2.   SCOPELUS  LANOEBHAKSI,  Sp.  U. 

1st  B.  12.     2nd  D.  rudimentary.     P.  ca.  14.     V.  8.     A.  ca.24. 

B.M.5? 

Compressed,  elongate ;   height  to  length  without  caudal  fin  1  to 

Colour  blackish,  with  numerous  small  silvery  spots :  two  longi- 
tudinal rows  of  about  8  each  on  the  belly;  a  row  more  widely 
separated  halfway  between  the  median  line  of  the  belly  and  the 
lateral  line ;  a  few  just  below  the  lateral  line  and  a  dose  row  of 
about  20  at  each  side  of  the  anal  fin  up  to  the  base  of  fhe  caudaL 

Head  large ;  compared  with  length  of  fish  without  caudal  as  1  to 
3f .  Profile  quadratic ;  snout  very  short,  about  half  the  diameter  of 
the  eye,  which  is  round  and  large,  being  nearly  11  mm.  in  diameter  or 
about  one  third  the  length  of  the  head.  It  is  surrounded  by  a  thin 
bony  crest,  which  is  more  prominent  above.  The  space  between  the 
eyes  is  concave,  and  at  the  fore  part  of  it  there  is  a  thin  bony  crest 
along  the  snout.  The  inside  of  the  mouth  and  giU-covers  is  black. 
The  rictus  reaches  to  about  the  vertical  of  the  posterior  part  of  the 
orbit.  The  upper  border  of  the  mouth  is  formed  entirely  of  the 
premaxillaries.  Both  premaxillary  and  maxillary  are  dilated  pos- 
teriorly. 

Minute  teeth  in  narrow  brush-like  bands  are  found  in  both  jaws 
and  on  the  palatines  ;  the  innermost  teeth  are  rather  larger.  There 
are  also  teeth  on  the  vomer,  and  the  entopterygoids  are  roughened 
with  asperities. 

The  tongue  is  of  peculiar  form,  being  boat-shaped,  hollowed  at  the 
middle,  with  a  small  tip.  The  gill-covers  are  scaly ;  the  fore  edge 
of  the  preopercle  is  turned  up  so  as  to  form  a  thm  vertical  crest, 
which  is  continued  nearly  up  to  the  angle  of  the  mouth.  The  inner 
edges  of  the  mandibular  pieces  are  also  turned  up  into  crests. 

The  first  dorsal  fin  commences  over  the  root  of  the  pectorals  and 
much  in  advance  of  the  root  of  the  ventrals ;  its  base  is  only  1 6  mm. 
long;  it  does  not  extend  quite  so  far  as  the  end  of  the  anaL    As 
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the  fin  was  matilated,  farther  account  of  it  cannot  be  given.  The 
rudimentary  second  dorsal  is  placed  a  little  in  advance  of  tho 
posterior  end  of  the  base  of  the  anal,  and  about  16  mm.  from  the 
base  of  the  caudal.  The  long  narrow  pectorals  are  inserted  near 
the  edge  of  the  operde  and  extend  back  much  beyond  the  base  of 
the  yentrals,  reaching  almost  as  far  as  their  tips,  but  not  quite  so  far 
as  the  vertical  from  the  posterior  end  of  the  base  of  the  dorsal. 
Compared  with  the  length  of  the  fish  without  the  caudal,  they  ar^ 
as  1  to  4f .  The  abdominal  ventrah  were  mutilated  in  the  speci- 
men ;  but  the  more  perfect  one  was  15  mm.  in  length ;  they  are 
inserted  about  13  mm.  behind  the  root  of  the  pectorids.  The  anal 
begins  a  little  behind  the  posterior  end  of  the  base  of  the  first 
dorsal :  its  base  has  a  length  of  25  mm.  What  remained  of  tho 
furcate  caudal  had  a  length  of  19  mm.  There  were  no  spines  on 
any  part  of  the  fish. 

The  scales  had  been  nearly  all  removed  ;  the  few  remaining  wero 
cycloid  and  thin.  The  lateral  line  commences  at  the  upper  angle  of 
the  operde  and  falls  rapidly  on  the  side  of  the  body  untU  it  reaches 


ScopeluB  langerhansi. 
Scales  of  lateral  line,  enlarged. 

the  middle  of  the  base  of  the  first  dorsal,  thence  it  runs  along  tho 
middle  of  the  height  to  the  base  of  the  caudal.  On  one  side  of  th^:^ 
body,  in  the  neighbourhood  of  the  rudimentary  dorsal,  three  scaler 
of  the  lateral  line  were  left  to  show  that  these  scales  were  very  large  ^ 
transversely  elliptical  and  imbricated.  They  were  6  mm.  wide,  or 
about  half  as  wide  as  the  tail  at  that  part. 

The  single  specimen  of  this  fish  that  has  occurred  was  obtained 
from  a  fisherman  by  my  friend  the  late  Prof.  Dr.  Langerhans,  and 
was  sent  by  him  to  the  Museum  of  Natural  History  at  Berlin  under 
the  name  of  Alt/sia  lorieata,  Lowe.  But  from  that  fish  (which  Dr. 
Giinther  believes  to  be  Scopelus  ooecoi)  the  fish  here  described 
differs  in  many  important  respects.  On  comparing  the  above  de- 
scription with  Mr.  Lowe's  description  of  Alysia,  the  following  differ- 
ences  (along  with  others)  will  be  found  to  exist : — 1.  In  ^is  fish 
the  pectoral  fins  extend  much  beyond  the  roots  of  the  ventrals ;  in 
Aly9va  the  ventral  fins  are  inserted  under  the  tips  of  the  pectorals. 
2.  The  ventrals  have  8  rays  ;  in  Alysia  6.  3.  The  first  dorsal  fin 
begins  over  the  root  of  the  pectorals ;  in  Alysia  that  fin  is  placed 
over  the  space  between  the  ventrals  and  the  anal.  4.  The  caudal  6tl 
is  very  small  in  Alysia,  whilst  here  it  is  longer  than  the  height  of 
the  fish.  5.  In  Alysia  there  are  spines  on  the  tail  both  above  and 
below ;  here  there  are  no  spines.     6.  In  Alysia  there  is  a  single 
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row  of  silvery  spots  slong  the  ventral  line;  here  there  sre  sevenl 

rows  of  silverj  spots  on  the  sides. 

millim. 

Length  without  caudal 110 

Height  at  root  of  peotorab   20 

Thiokness  at  root  of  pectorals  . .     12 

Head,length 31 

Fremazillary,  length    17 

Pectoral  fin,  length  25 

3.   SOOPELITS  SCHKITZI,  Sp.  n. 

B.  M.  6.     1st  D.  12.    2nd  D,  rudimentar)-.     V.  7.    A.  14. 

Ohlong,  compressed ;  height  to  length  without  caudal  as  1  to  4^. 
Blackish,  reflecting  staal-blae  from  the  sides  and  gill-covers ;  a  row 
of  small  spots  behind  the  vent  near  the  ventral  line  on  each  nde, 
a  few  before  the  vent,  and  a  few  irregularly  scattered  at  the  udes 
of  the  body.     Scales  cycloid,  finely  and  concentrically  striate. 

Head  to  length  of  fish  without  caudal  as  1  to  3f .  Snout  very 
short.  Head  and  cheeks  scaly.  Eye  round,  not  quite  reaching  to 
the  profile,  less  than  half  a  diameter  from  the  snout  and  coming 
nearly  up  to  the  maxilla.  Diameter  of  eye  to  length  of  head  as  1 
to  3^.  A  low  median  crest  between  the  eyes  and  along  the  snout. 
Posterior  margin  of  opercle  projects  with  a  deltoid  angle  over  the 
root  of  the  pectorals.  Inside  of  mouth  and  gill-covers  black.  Bictos 
oblique,  nearly  11  mm.  long,  reaching  much  beyond  the  orbit  and 
nearly  to  below  the  lower  angle  of  the  opercle.  Upper  border  of 
mouth  formed  entirely  of  the  premaxillar}',  which  is  dentiferous  up 
to  its  end. 

Tee;(ik  minute,  curved,  sharp,  in  narrow  brush-like  bands  in  both 
jaws.  In  the  lower  jaw  the  band  of  teeth  is  broader  than  that  in 
the  upper  jaw,  and  it  is  seen  outside  when  the  mouth  is  dosed. 
There  are  teeth  on  the  palatines  and  a  few  minute  ones  on  the 
vomer  i  the  entopterygoids  are  rough  with  points.  Minute  teeth 
along  middle  of  tongue  expanding  posteriorly  into  a  broad  patch. 
The  giU-^rakers  are  also  armed. 

The  first  dorsal  fin  is  short :  it  b^ns  over  the  root  of  the  ven- 
trals  or  slightly  in  advance;  the  base  ends  a  little  before  the 
beginning  of  the  anal ;  its  posterior  rays  reach  back  a  little  beyond 
the  tips  of  the  ventrals  and  as  far  as  the  commencement  of  the  anal. 
The  seoondirudimentary  dorsal  is  ver}*  small ;  it  is  placed  over  the 
end  of  the  base  of  the  anal.  The  narrow  pointed  peetoraU  are 
inserted  low  down  and  reach  back  to  or  a  little  beyond  the  base  of 
the  ventrals.  The  ventrals  reach  back  as  far  as  the  vent.  At  the 
upper  angle  of  the  root  there  is  a  narrow  scale-like  loose  appendage. 
The  anal  fin  has  14  rays ;  and  it  begins  a  little  behind  the  end  of 
the  base  of  the  dorsal.  The  caudal  fin  is  furcate  and  has  about 
20  rays. 

The  laieral  line  is  straight  along  the  middle  of  the  body  and  taiL 
There  are  about  38  scales  in  its  length,  and  about  5  above  and  5 
below  the  lateral  line. 
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Two  specimens  of  this  little  fish  were  found  lying  on  the  sandy 
beach  near  what  is  known  as  the  " Fossil  Bed"  at  the  east  end  of 
Madeira  by  the  Rev.  Padre  Ernesto  Schmitz,  Director  of  the  Semi- 
nario,  Fonchal,  and  one  of  the  specimens  is  now  in  the  British 
Mnseam.    The  following  are  the  dimensions : — 

millim. 

Length  without  caudal 51 

Height,  pectoral  region 11 

Head,  length  14 ;  thickness 6 

Pectorals,  length  7  ;  distance  of  base  from  snout  15 

First  dorsal,  height  7 ;  length  of  base 7 

JB^t  dorsal,  distance  from  snout 21 

Second  dorsal,  distance  from  first 10 

Ventrals,  length  9 ;  distance  of  root  from  root  of 

pectorals 6 

Anal,  height  6 ;  length  of  base 8 

Anal,  distance  from  snout 30 

Caudal,  length  13  ;  lowest  height  of  tail    5 

4.    SOOPELUS  PUSILLITS,  Sp.  U. 

D.  9.    V.  5  or  6.    A.  ca.  7.    M.  B.  6. 

Small,  compressed,  moderately  elongate ;  the  height  compared 
with  the  length  (without  the  caudal  fin)  being  as  1  to  54.  Black; 
scales  cycloid,  about  32  in  the  side  and  7  or  8  in  the  height.  There 
is  no  trace  of  silver  spots  on  the  head  or  body. 

Head  scaleless,  not  cubic  or  striate,  top  rounded ;  snout  very  short, 
profile  nob  steep.  Compared  with  the  length  of  the  fish  (without 
the  caudal)  the  head  is  as  1  to  4|.  Eye  oval,  of  moderate  size,  not 
reaching  the  profile,  compared  with  length  of  head  as  1  to  3j^.  It  is 
placed  near  ^e  upper  jaw  and  about  half  a  diameter  from  the  tip 
of  the  snout.  Bicius  very  long,  extending  much  beyond  the  eyes 
and  being  nearly  equal  to  seven  eighths  of  the  lengtii  of  the  head. 
The  upper  border  of  the  mouth  is  formed  by  the  premaxillaries,  which 
are  only  slightly  dilated  posteriorly.  The  styHform  mazillaries  lie 
behind.  The  inside  of  the  mouth  is  black,  and  it  is  copiously 
furnished  with  teeth.  In  the  lower  jaw  there  is  a  band  of  minute 
glassy  teeth  in  about  four  rows.  In  the  front  of  the  upper  jaw 
there  b  a  single  row  of  similar  teeth  with  a  band  of  2-3  rows 
on  each  side  behind.  The  palatines  carry  a  narrow  band  of  minute 
teeth,  and  on  each  entopterygoid  is  a  long  broad  band  of  teeth. 
On  the  pharyngeab  are  broad  patches  of  teeth,  and  on  the  vomer  about 
6  teeth.  A  narrow  band  of  very  minute  teeth  runs  along  the  middle 
of  the  tongue,  expanding  into  an  oval  patch  behind,  where  the  teeth 
are  longer  and  subulate.  At  each  side  of  the  tongue  there  are  short 
transverse  series  of  minute  teeth  with  a  longer  subulate  one  in 
each  series.    Lastly,  the  gill-rakers  are  rough  with  teeth. 

The  short  dorsal  is  placed  near  the  middle  of  the  back  over  the 
space  between  the  ventrals  and  the  anal.  It  is  higher  anteriorly 
than  behind,  and  there  are  about  nine  rays.     There  is  no  second 
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adipose  dorsal.  The  peeiaraU  are  placed  low  down,  are  narrow  and 
pointed;  they  are  much  damaged  in  the  specimen,  but  they  are 
not  rudimentary  (as  in  Nannobrachium)^  as  they  readi  back  to  the 
root  of  the  ventrals.  The  ventrals  have  five  or  six  rays  and  reach 
back  to  the  vent,  but  not  so  far  as  the  anal ;  they  are  inserted 
nearly  under  the  commeuoement  of  the  dorsal,  12  mm.  from  the 
snout  and  5  mm.  behind  the  root  of  the  pectorals.  The  anal  begins 
behind  the  end  of  the  dorsal  and  has  about  7  rays ;  it  b  about  as 
high  as  the  dorsal,  but  its  base  is  rather  longer.     Caudal  forked. 

There  are  no  spines  on  the  tail  above  or  below.  The  lateral 
line  could  not  be  made  out. 

I  am  much  indebted  to  the  Rev.  Padre  Ernesto  Schmitz  for  the 
single  specimen  of  this  little  fish  that  has  occurred.  It  was  obtained 
from  a  fisherman.  It  was  only  1 A  inch  long,  with  a  height  of  | 
inch.  When  it  came  into  my  hanas  it  had  been  much  injured,  and 
it  has  therefore  been  impossible  to  speak  positively  as  to  some  of  the 
details.  Perhaps  it  had  been  found  in  the  stomach  of  another  fish. 
However  that  may  be,  it  had  a  deep-sea  aspect.  The  following 
are  the  dimensions : — 

raillim. 

Total  length  of  the  fish 39 

Length  to  base  of  the  caudal  fin 34 

Height    6-5 

Head,  length  8 ;  thickness    4 

Eye,  longer  axis  2*5.     Eictus  nearly    7 

Dorsal  fin,  length  of  base  ca.  5  ;  height  in  front  ca. . .       «*> 
Ventral  fins,  distance  from  snout  12;  from  root  of 

pectorals 5 

Anal  fin,  height  ca.  5  ;  length  of  base  ca 6 

Anal  fin,  distance  from  end  to  base  of  caudal 7 

Family  SrERNorTTCHiD^. 

5.    QONOSTOXA  MADBBENSE,  Sp.  U. 

B.  11.    p.  10.    V.  8.    A.  33.    C.  III.+19+m. 

Elongate,  compressed ;  the  height  compared  with  the  length  miuos 
the  caudal  fin  being  as  1  to  6^.  Blackish,  with  two  rows  of  silvery 
or  pale  steel-blue  spots  along  each  side  of  the  belly.  The  specimen 
seems  to  have  been  clothed  with  scales,  but  they  have  disappeared 
except  from  the  head.  The  ridge  of  the  back  is  rugosely  warted,  and 
apparently  there  have  been  no  scales  in  that  part. 

The  Tiead  is  to  the  length  without  the  caudal  as  1  to  5j.  The 
top  of  the  head  is  scaleless,  and  two  low  converging  ridges  meet  in 
front  of  the  orbits.  The  cheeks  bear  rather  large  scales.  The 
opercular  pieces  are  very  thin  and  the  gill-openings  very  wide.  The 
profile  is  rather  steep  and  the  snout  short.  The  round  eye  does  not 
reach  to  the  profile ;  its  diameter  is  contained  in  the  head  about 
five  times  ;  it  is  distant  from  the  snout  rather  more  than  one  dia- 
meter, and  from  the  jaw  rather  less.  The  upper  border  of  the  mautk 
IB  formed  partly  of  the  premaxillary  and  partly  of  the  maxillary, 
both  being  armed  with  teeth ;  the  latter  is  dilated  posteriorly.    The 
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rictus  is  oblique  and  extends  much  beyond  the  eye.  The  inside 
of  the  mouth  and  the  gill-covers  is  black.  There  are  no  pseudo- 
branchiflo.  The  under  jaw  for  the  greater  part  of  its  length  fits 
inside  the  upper,  and  it  carries  a  row  of  sharp,  curved,  conical 
teeth,  with  a  few  small  ones  in  the  intervals  between  them.  In 
front  there  is  an  outer  row  of  eight  similar,  but  shorter  teeth.  In 
the  upper  jaw  there  is  only  one  row  of  similarly  shaped  teeth  in 
front ;  then  come  three  on  each  side,  the  longest  in  the  mouth, 
and  these  are  about  3  millim.  in  length.  Posteriorly  the  longer 
teeth  become  smaller  and  the  intervening  teeth  very  small.  There 
are  a  few  teeth  on  the  vomer ;  on  the  palatines  a  row  of  minute 
sharp  teeth ;  a  patch  of  minute  teeth  on  the  entopterygoids ;  and 
at  the  tip  of  the  very  small  tongue  a  few  minute  teeth. 

The  dorsal  fin  is  placed  at  the  middle  of  the  back  over  the  space 
between  the  ventral  and  anal.  It  has  11  rays  and  its  base  is  11 
mm.  long.  It  is  rather  injured,  but  what  remains  has  a  height  of  13 
mm.  There  is  no  adipose  fin,  nor  are  there  any  spines  behind  the 
dorsal  or  anal.  The  pointed  pectorals  have  ten  rays,  are  inserted 
low  down,  and  do  not  reach  so  far  back  as  the  root  of  the  ventrals. 
The  narrow  pointed  abdominal  ventrals  contain  8  rays  and  reach 
back  beyond  the  beginning  of  the  anal ;  they  are  shorter  than  the 
pectorals.  The  anal  is  not  so  high  as  the  dorsal,  but  its  base  is 
longer ;  it  has  about  33  rays.  The  deeply  cleft  caudal  is  damaged, 
but  as  it  is  it  measures  14  mm. 

The  lateral  line  begins  near  the  edge  of  the  operde  one  third  of 
the  height  from  the  outline  of  the  back,  and  falls  gently  until  it 
reaches  the  middle  of  the  height  under  the  dorsal ;  it  then  runs 
straight  to  the  base  of  the  caudal.  The  scales  having  been  removed 
could  not  be  counted. 

The  two  rows  of  spots  previously  mentioned  are  closely  set  low 
down  on  each  side  of  the  belly.  The  upper  row,  on  which  between 
60  and  70  spots  may  be  counted,  begins  at  the  throat  and  is  con- 
tinued to  the  base  of  the  caudal ;  the  lower  row  runs  along  the 
isthmus  between  the  gill-openings  and  likewise  extends  to  the  caudal. 
A  single  specimen  of  this  fish  was  obtained  in  the  fish-market  at 
Funchal  and  is  now  in  the  British  Museum.  It  may  be  readily  dis- 
tinguished from  the  known  species  of  this  genus  by  the  number  of 
its  anal  rays. 

millim. 

Length  of  fish  without  the  caudal 130 

Height  at  root  of  pectoral 21 

Height  of  tail  at  base  of  caudal 7 

Thickness  at  the  shoulder 8  or  9 

Head,  length  25  mm.,  thickness    8 

Eye,  diameter 6 

Dorsal  fin,  length  of  base 11 

Pect'Orals,  length     20 

Pectorals,  distance  of  root  from  snout    . .       30 

Ventrals,  length 14 

Ventrals,  distance  of  root  from  snout ....       66 
Anal,  length  of  base 41 
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June  17, 1890. 
Prof.  Flower,  C,B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

Mr.  Sclater  exhibited  and  made  remarks  on  a  mounted  head  of  a 
Pallah  Antelope,  belonging  to  Oapt.  Freville  Gookson,  FJS.S. 

The  specimen  had  been  shot  by  Captain  Cookson  in  Augost  last, 
in  Hasholand,  in  the  neighbourhood  of  the  Cunene  River,  where  some 


u 

Front  Tiew  of  head  of  JEpyceroa  petersi, 

twenty  or  more  other  examples  had  been  met  with,  but  this  was  the 
only  specimen  brought  to  England. 
This  form  of  the  Pallah  was  at  once  distinguishable  from  the 
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ordinary  form  of  the  Cape  Colony  {Mpycero9  mtlamputt)  by  having 
a  short  line  beneath  each  eye  passing  towards  the  nostrils  and  a 
broad  band  in  the  centre  of  the  forehead  black.  Mr.  Sdater  sup- 
posed it  to  be  the  species  designated  JEpyeero9  peUni  by  Bocage 
(P.Z.S.  1878,p.  741). 


Mr.  Sclater  also  exhibited  a  large  photograph  of  Gravy's  Zebra 
(Equui  grevyi)  taken  by  Mr.  Gambier  Bolton,  F.Z.S.,  from  the  type 
specimen  at  Pans,  and  read  the  following  remarks  drawn  up  by 
Mr.  Bolton  on  the  subject : — 

^^  I  send  herewith  a  photograph  just  taken  of  the  mounted  speci- 
men of  Eq^vus  grevyi  now  in  the  Natural  History  Museum  at  Paris. 
Judging  by  a  photograph  in  the  Society's  library  taken  when  this 
animal  was  alive,  I  should  fancy  that  nearly  aJl  trace  of  the  true 
shape  of  the  head  has  been  lost  in  the  mounting ;  and  judging  by 
the  height  of  the  man  (who  is  shown  as  feeding  it)  I  imagine  tiiat  the 
whole  skin  has  been  very  greatly  stretched,  as  it  now  appears  far 
larger  than  any  of  the  living  specimens  of  Equus  zebra  that  I  have 
seen. 

"  The  skin  of  this  mounted  specimen  is  marked  with  very  brilliant 
black  and  white  lines,  looking  as  though  it  had  been  bleached ;  the 
white  mark  above  the  tail  being  ver}*  much  wider  than  in  the  skin 
exhibited  at  the  last  meeting. 

«•  In  the  Society's  Proceedings  for  1883  (P.  Z.  S.  1883,  p.  176)  is 
a  paper  read  by  Col.  Grant,  describing  a  Zebra  that  he  found  in  Ugogo 
in  1860-5,  with  a  woodcut  of  the  head.  Professor  Flower  has 
compared  this  carefully  with  the  photograph  before  you,  and  thinks 
them  identical." 


The  Secretary  exhibited  on  behalf  of  Mr.  T.  Southwell  a  mounted 
specimen  of  the  Caspian  Plover  (JSgialitis  asiaticd)^  and  read  the 
following  note  from  Mr.  Southwell  on  the  subject : — 

"  On  the  evening  of  the  23rd  May  I  received  from  Mr.  Lowne,  of 
Yarmouth,  the  fresh  skin  of  a  handsome  full-plumaged  male  of 
^Igidlitis  asiatiea^  sent  me  for  identification. 

"  Subsequently  I  learned  the  following  particulars  with  regard  to 
this  interesting  occurrence.  During  the  morning  of  the  23rd  of 
May  two  strange  birds  were  seen  in  a  largo  market-garden  bordering 
on  the  North  Denes  at  Yarmouth,  which  attracted  the  attention  of 
the  occupier  of  the  Gardens,  but  he  had  no  opportunity  of  a  shot 
till  about  6.30  p.m.,  when  they  were  on  the  Golf  ground  which  forms 
a  portion  of  the  Denes.  He  tried  to  get  both  birds  in  a  line  for  a 
double  shot ;  that  being  unsuccessful  he  selected  the  brighter  of  the 
two,  its  companion  being  at  the  time  about  six  yards  distant  from 
it ;  when  he  fired,  the  paler  bird,  presumably  the  female,  flew  off  in 
a  westerly  direction  and  was  no  more  seen.  Very  shortly  after,  the 
bird  was  purchased  of  the  shooter  by  Mr.  H.  C.  Knights,  by  whom 
it  was  taken  the  next  morning  to  Mr.  Lowne  for  preservation,  who, 
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as  before  stated,  forwarded  the  akin  to  me  for  identification.  The 
weather  at  the  time  was  very  warm,  and  Mr.  Lowne  seeing  that  it 
was  a  Talnable  bird  wonld  not  risk  sending  it  to  me  in  the  flesh ; 
hence  it  was  that  I  saw  only  the  skin,  hot  I  may  mention  that  it 
had  all  the  appearance  of  having  been  very  recently  removed  and 
that  there  were  still  many  living  parasites  remaining  on  the  feathers. 
The  sternum  Mr.  Lowne  sent  to  Professor  Newton.  The  total  length 
of  the  bird  in  the  flesh  was  8  inches  and  its  weight  2^  oz.  Mr. 
Knights  was  good  enough  to  give  me  the  first  offer  of  the  bird,  and 
through  the  liberality  of  some  fHends  of  the  Norwich  Museum  I 
was  enabled  to  purchase  this  latest  addition  to  the  many  local  rarities 
for  that  Institution." 


Profesor  Jeffrey  Bell,  E.Z.S.,  read  a  note  which  he  had  received  from 
Mr.  Edgar  Thurston,  C.M.Z.S.,  of  the  Madras  Museum.  He  explained 
that  his  attention  had  been  called,  last  autumn,  by  the  Hon.  A.  £. 
Gathome-Hardy,  M.P.,  F.Z.S.9  to  certain  difficulties  which  he  felt  as 
to  accepting  the  generally  received  statements  as  to  the  mode  of 
life  of  British  Pennatulids ;  of  which  difficulties  Mr.  Gbthome- 
Hardy  gave  an  account  in  his  interesting  paper  in  the '  National 
Review'  of  February  last.  Shortly  after  its  publication  Prof. 
Bell  received  Mr.  Thurston's  report  on  the  Marine  Fauna  of  the 
Gulf  of  Manaar.  As  the  habits  of  Virgtdaria  are  there  described  he 
called  Mr.  Thurston's  attention  to  Mr.  Gathome-Hardy's  paper,  with 
the  result  that  he  received  the  following  interesting  letter  from 
Mr.  Thurston  :— 

"  Madras  MuMum. 

May  19, 1890. 

^'  My  attention  has  been  directed  to  an  article  in  the  *  National 
Review '  for  February  1890,  entitled  *  Out  of  the  Depths,*  by  the 
Hon.  A.  £.  Gathome-Hardy,  M.P.,  who  enters  into  a  discussion  of  t])e 
habits  of  the  genus  Virgularia.    The  points  at  issue  are  twofold : — 

^*  1.  Do  the  animals  stand  up  vertically  with  their  bulb  planted 
in  the  mud  ? 

''  2.  Can  the  animals  pull  themselves  in  with  force  so  as  to  nearly 
or  quite  disappear? 

"  I  see  that  in  my  '  Notes  on  the  Pearl  and  Shank  Fisheries,  and 
Marine  Fauna  of  the  Gulf  of  Manaar,'  ^  I  say  (p.  74)  with  reference 
to  specimens  of  Vxrgularia : — *  The  Sea-pen,  Virgularia  jtmcea,  waa 
collected  at  low  water,  and  accords  in  its  habits  with  another  species, 
V,  patagonica,whicila.  is  described  by  Darwin(*  Journal  of  Researches') 
as  being  seen  projecting  like  stubble,  with  the  truncate  end  up- 
wards, a  few  inches  above  the  surface  of  the  muddy  sand.  When 
touched  or  pulled  they  suddenly  drew  themselves  in  with  force  so 
as  to  nearly  or  quite  disappear.' 

"  The  specimens  were  obtained  by  one  of  my  native  Sabbi  div»« 
in  shallow  water  opposite  the  Kothanda  Raman  Sovil  (temple)  on 
Rdmesvaram  Island  in  July  1 888.     His  attention  was  attracted  by 

'  Madras  GoTemment  Press,  1890* 
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what  he  thought  was  a  stick  projecting  a  few  inches  above  the  sandy 
bottom,  and  he  broke  it  off  and  gave  it  to  one  of  my  native  collectors 
who  was  with  him,  and  who  recognized  it  as  being  the  broken  piece 
of  an  animal.  The  divers  then  hnnted  for  and  secured  other  speci- 
mens, {ill  of  which  had  their  terminal  bulbs  in  a  perfect  condition. 
The  largest  specimen,  which  I  have  just  re-examined,  is  16  inches 
in  length,  and  tapers  towards  the  upper  end,  but  the  extreme  tip  is 
wanting.  The  diver  described  the  animals  as  sticking  straight  up 
in  the  sand,  and  said  that,  as  soon  as  he  touched  them,  they  went 
deeper  and  deeper  down  in  the  sand,  and  sometimes  fixed  themselves 
80  firmly  that  he  could  only  secure  them  by  digging  them  out  with 
a  spade. 

'^  Though  I  was  not  present  at  the  capture  of  the  specimens  I  have 
no  reason  to  discredit  the  evidence  of  the  diver,  who  is  a  keen  ob- 
server, wholly  unacquainted  with  the  English  language,  and  who  has 
certainly  never  seen  or  heard  of  the  '  Journal  of  Eesearches.' 

"  Edoar  Thurston." 


The  Secretary  called  attention  to  a  pamphlet  presented  to  the 
Society's  Library  by  M.  P.  A.  Pichot,  C.M.Z.S.,*  giving  an  account 
of  the  localities  in  which  the  Beaver  (Castor  fiber)  is  at  present  found 
in  the  Camargue  or  Delta  of  the  lUione,  and  exhibited  a  map  for- 
warded by  M.  Pichot  in  which  these  localities  were  exactly  shown. 


Mr.  W.  T.  Blanford,  F.R.8.,  exhibited  a  photograph,  lent  by 
Mr.  A.  B.  Wynne,  of  a  specimen  of  the  Indiui  Gaur  {Bo$  gaurxut) 
recently  killed,  and  made  some  remarks  on  this  animal. 


The  following  papers  were  read : — 

1.  A  List  of  the  Butterflies  collected  by  Mr.  William  Boimy 
on  the  Journey  with  Mr,  Stanley  from  Yambuya  on  the 
Aruwimi  River  through  the  Great  Forest  of  Central 
Africa ;  with  Descriptions  of  nine  new  Species.  By 
H.  Grose  Smith,  F.Z.S. 

[Beoeived  June  16, 1890.] 

This  collection  of  Butterflies  being  the  first  which  has  been 
received  in  Europe  from  the  Great  Forest,  a  complete  list  of  the 
species  which  it  contains  is  given.  It  will  be  seen  that,  with  the 
exception  of  the  species  described  as  new  and  a  few  others,  the 
collection  consists  of  species  for  the  most  part  common  on  the  West 
Coast,  very  few  species  peculiar  to  the  East  Coast  being  comprised 
in  it. 

^  See  <  Bevue  Britanniqae/  1888,  p.  49. 
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The  ooUection  is  not  in  yery  good  condition  and  has  suffered  from 
damp ;  but  oonsidering  the  great  difficulties  under  which  it  was 
formed,  it  is  surprising  that  under  the  circumstances  Mr.  Bonny 
was  able  to  preserve  the  Insects  so  well. 

Papiliokidjs. 

PAPILIONlN.fi. 

1.  Papilio  antimachvs,  Brury. 

One  specimen ;  Mr.  Bonny  states  that  six  or  seven  other  specimens 
were  seen. 

2.  Papilio  zalmoxis,  Hew. 

3.  Paphjo  mebopb,  Cram. 

4.  Papilio  ptlades,  Fabr. 
6.  Papilio  cynobta,  Fabr. 

6.  Papilio  lbonibas,  Fabr. 

7.  Paphjo  DEMOLEiTS,  Liun. 

8.  Papilio  mknestheus,  Drury, 

9.  Papilio  TYNDABisus,  Fabr. 

10.  Papilio  bbomius,  Doubl. 

11.  Papilio  antfbus,  Cram. 

12.  Papilio  policekes,  Cram. 

The  ordinary  form ;  and  one  specimen  of  a  small  dark  variety  in 
which  the  round  green  spot  just  beyond  the  end  of  the  cell  is 
absent. 

PlEKINJE. 

13.  Belenois  SYLVIA,  Fabr, 

14.  Belenois  thysa,  Hopff. 

15.  Belenois  ikfida,  Butl. 
Three  males  and  a  female. 

16.  Belenois  sylvaudsb,  n.  sp. 

Male. — Upperside.  Anterior  wings  resemble  infida,  Butl.,  but  the 
black  bar  across  the  end  of  the  cell  is  attenuated  in  the  middle,  the 
upper  and  lower  part  being  connected  only  by  a  black  line ;  the  apical 
black  area  is  rather  broader,  and  the  white  streaks  in  it  are  rather 
more  linear.  On  the  posterior  wings  the  black  border  of  infida  is 
represented  by  large  triangular  spots  at  the  ends  of  the  veins  con- 
fluent at  their  base,  inside  which,  between  the  veins,  is  a  row  of  six 
black  spots,  the  uppermost,  on  the  costal  margin,  the  largest. 
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Underside,  On  the  anterior  wings  the  black  bar  at  the  end  of  the 
cell  is  broader  than  on  the  upperside,  little  attenuated  in  the  middle, 
the  lower  part  being  developed  into  a  large  ronnd  spot  Posterior 
wings  with  very  broad  black  veins,  connected  on  the  margin  by  rather 
broad  black  lines ;  the  spots  in  the  submarginal  row  are  seven  in 
number,  larger  and  more  quadrate  than  on  the  upperside,  and  touch 
the  black  veins  on  either  side  at  the  opposite  angles  of  each  spot. 

Female, — Upperside,  Wings  greyish  brown,  the  inner  two  thirds 
shading  into  greyish  white  tinged  with  pale  yellow ;  on  anterior 
wings  is  a  greyish-brown  broad  oblique  bar,  and  on  posterior  wings 
a  distinct  greyish-brown  spot,  each  situate  at  the  end  of  the  cell. 

Underside,  Anterior  wings  as  above,  with  pale  yellow  streaks  at 
the  apex  between  the  subcostal  and  discoidal  nervulee,  and  indistinct 
greyish-white  patches  between  the  median  nervules  and  submedian 
nervure  near  the  outer  margin.  Posterior  wings  dusky  white  in  the 
middle,  shading  into  pale  dusky  yellow  at  the  base  and  outer  margin, 
where  beyond  the  submarginal  row  of  spots  it  is  divided  by  the 
broadly  greyish-black  nervules  into  rather  brighter  yellow  lunules ; 
the  submarginal  row  of  spots  is  indistinct  and  confluent  with  the 
g^yish-blaok  nervulee,  and  there  is  a  distinct  spot  at  the  end  of  the 
cell. 

I  of  wings,  male  2^,  female  1|  inches. 


17.  Mtlothkis  popp^a,  Cram. 

18.  Terias  orientis,  fiutl. 

19.  Tbrias  BREin>A,  Doubl. 

20.  Eronia  aroia,  Fabr. 

21.  Eronia  thalasstna,  Boisd. 

22.  Catopsiua  ptrene,  Swainson. 

ACRJBIKJS. 

23.  AoRiBA  iTURiVA,  n.  sp. 

Male. — Upperside,  Both  wings  vitreous,  with  dusky  brown  veins ; 
anterior  wings  with  costal  margin,  apex,  outer  margin,  and  veins  dusted 
with  greyish-brown  scales,  basal  third  densely  dusted  with  bright 
rufous  scales,  black  at  the  base,  a  cluster  of  black  confluent  spots  at 
the  upperside  of  the  cell  about  its  middle.  Posterior  wings  with 
the  inner  two  thirds  bright  rufous,  paler  on  the  inner  margin  above 
the  anal  angle ;  the  rufous  space  does  not  extend  to  the  costal  margin 
or  beyond  two  thirds  of  the  central  area,  except  towards  the  aual 
angle,  where  it  approaches  nearer  to  the  outer  margin  ;  at  the  base  is 
a  duster  and  beyond  the  cell  a  row  of  seven  black  spots,  the  fourth 
being  out  of  line  and  nearer  the  outer  margin ;  between  the  basal 
cluster  and  this  row  are  two  spots,  one  above  the  subcostal  nervure, 
the  other  on  the  inner  margin. 
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Underside  devoid  of  scales,  except  the  spots  on  the  posterior 
wings  as  on  the  npperside. 

Expanse  of  wings  Ig  inch. 

Nearest  to  A.  eertuay  Hew.,  bnt  a  larger  insect  with  more  elongate 
wings,  the  ruf  ons  area  comparatively  smaller  and  on  posterior  wings 
different  in  shape,  and  the  arrangement  of  the  spots  on  both  wings 
is  different. 

24.  AOKSA  VBSPBBALIS,  n.  sp. 

Male, — Upperside,  Anterior  wings  vitreous,  with  veins,  coetal 
margin,  apical  and  outer  marginal  area,  a  broad  somewhat  oblique 
band  crossing  the  cell  and  thence  nearly  to  the  posterior  angle,  and  a 
patch  beyond  the  end  of  the  cell,  more  or  less  densely  dusted  with 
fuliginous-brown  scales.  Posterior  wings  semivitreous,  the  inner  three 
fourths  pale  ochreous  brown,  the  outer  fourth  darker  brown,  which 
colour  radiates  up  the  veins  on  the  disk  nearly  as  far  as  the  cell,  a 
cluster  of  brown  spots  at  the  base,  and  a  dark  brown  spot  on  the 
upper  discocellular  nervule  at  its  junction  with  the  discoidal  nervule. 

Underside,  Anterior  wings  as  above ;  posterior  wings  uniform 
brown,  brighter  than  the  pale  brown  area  of  the  upperside ;  a  duster 
of  dark  brown  spots  at  the  base,  followed  by  a  row  of  four  spots 
before  the  middle,  outside  which  are  two  smaller  spots  beyond  tiie 
cell,  below  the  discoidal  and  upper  median  nervules  respectively. 

Expanse  of  wings  2|  inches. 

Nearest  to  A,perUapolis^  Ward.  In  colour  and  general  appearance 
it  bears  a  superficial  resemblance  to  the  female  of  Planema  vesUi^ 
Fabr. 

25.  AcuiBA  ciBc.«i8,  Drury. 

A  variety  larger  in  sis^  and  with  the  stramineous  area  of  the 
posterior  wings  broader  and  extending  nearer  to  the  base  than  in 
the  typical  form.     Possibly  a  distinct  species. 

26.  AcBiBA  po&eEi,  Dewitz. 

A  variety  with  the  fulvous  band  extending  obliquely  across  the 
wings  to  the  posterior  angle,  instead  of  curving  inwardly  to  about 
one  half  of  the  inner  margin.  One  specimen  only  ;  in  the  aba^ice 
of  more  examples  I  hesitate  to  describe  this  as  a  new  species. 

27.  AcR^A  OEPHEUS,  Lluu. 

28.  AcB^A  MENiPPE,  Drury. 

29.  AcB^A  PEBENNA,  Doubl.  &  Hcw. 

30.  AcR-KA  LYCOA,  Godt. 

31.  Ac&^A  ciDONiA,  Ward. 

32.  AcBJSA  SERENA,  Fabr. 

33.  AcRJSA  EPONiNA,  Cram. 

34.  Agraa  ltoia,  Fabr. 

35.  Ao&SA  BVRilAy  Linn. 
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NTMPHALIDiB. 

Daivainjb. 

36.  Ldotab  ALCIPP178,  Oram. 

37.  TlRTTM ALA  PETIYEBANA,  Doubl. 

38.  AmAITBIS  YA8HT1,  fiutL 

39.  Amaitris  hscate,  Bail. 

40.  Amaubis  e6UL£a,  Gram. 

41.  Amauris  DAMOCLES,  Beauv. 

42.  Amaubis  niayius,  liim. 

Ntmphalikjs. 

43.  Atella  columbina,  Cram. 

44.  JuNONiA  glelia,  Cram. 

45.  JuKONiA  OHOBiMENE,  Guer. 

46.  Salamis  cacta,  Fabr. 

47.  Salamis  ahacabdii,  Limi. 

48.  Eallima  bitmia,  Westw. 

A  variety  without  the  subapioal  oblique  orange  band  on  anterior 
wings. 

49.  Neptib  mabpessa,  Hopff. 

50.  Neptib  agatha,  Cram. 

51.  Neptis  nysiades.  Hew. 

52.  Neptis  neheies,  Hew. 

53.  Neptis  melicebta,  Drury. 

54.  Htpolimnas  stanleyi,  n.  sp. 

Male. — Uppergide,  Anterior  wings  black,  with  a  large,  very 
oblique,  elongate  central  spot  white  faintly  tinged  with  pink — the 
upper  part  extends  into  the  cell  (where  there  is  a  minute  spot 
above  it)  and  above  the  median  nervure,  and  is  bifid ;  the  lower  part 
occupies  the  area  between  the  median  nervules  except  a  small  space  in 
the  angle  formed  by  the  jimction  of  the  lowest  median  nervule  with  the 
median  nervure,  and  extends  outwardly  to  nearly  four  fifths  of  the 
wing,  being  irregularly  defined  on  its  upper  and  outer  edge;  it  also 
extends  slightly  below  the  lowest  median  nervule,  where  it  is  repre- 
sented by  some  irregularly  marked  white  scales.  Iliere  is  a  subapical 
white  patch  divided  into  two  by  the  lowest  subcostal  nervule,  the 
npper  part  being  the  smallest.  Posterior  wings  dark  brown,  with  a 
wlute  centre  which  is  shaded  externally  with  pinkish  blue,  and 
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fraTorsed  across  the  disk  as  far  as  the  cell  by  the  bkck  nervores  and 
rays  between ;  a  row  of  very  minute  bluish-white  spots  between  the 
▼eins  near  the  margin. 

Underside.  Anterior  wings  black  at  the  base,  shading  into  brown 
towards  the  apex ;  the  patch  and  apical  spot  as  above  but  larger, 
especially  that  part  of  the  patch  which  lies  within  the  cell,  where  it 
extends  upwards  till  it  joins  the  small  white  spot  ;  nearer  the  base 
is  another  small  white  spot  and  several  small  white  spots  at  the 
base ;  on  the  margin  from  above  the  upper  median  nervule  to  the 
posterior  angle  is  a  row  of  small  white  spots,  in  pairs,  alternately 
longer  and  shorter.  Posterior  wings  with  the  base  and  the  space 
between  the  costal  margin  and  the  upper  subcostal  nervule  broadly 
bright  brown,  with  the  veins  and  a  ray  between  them  dark  brown ; 
the  central  area  and  abdominal  fold  is  white,  shading  into  dull  brown 
towards  the  anal  angle,  and  traversed  by  the  dark  brown  veins  with 
rays  of  same  colour  between  ;  a  series  of  minute  spots  on  the  margin. 
A  few  white  spots  on  the  head  ;  thorax  and  abdomen  black  above, 
brown  beneath ;  antennae  black. 

Expanse  of  wings  4  inches. 

Nearest  to  H.  ditiarcha^  Hew.,  but  very  distinct  from  that  species 
or  any  of  the  group. 

55.  HrpouMNAs  bartbloxti,  n.  sp. 

MaU, —  Upperside.  Anterior  wings  dark  brown,  a  sinuate  rather 
narrow  oblique  whit-e  band  in  the  cell  at  |  of  its  length,  an  oval 
spot  at  the  end  of  the  cell  with  a  few  white  scales  above  it ;  a 
brownish-white  patch  on  the  disk  about  its  middle  divided  into  three 
by  the  upper  and  middle  median  nervules,  the  middle  part  elongate 
ovate,  the  upper  part  subovato,  smaller,  the  lower  part  linear,  almost 
obsolete,  beyond  which  is  a  row  of  five  round  spots,  the  uppermost 
and  lowest  the  largest,  but  smaller  than  in  dinarcha^  Hew.,  the 
three  others  miuute  ;  the  cilia  at  the  apex,  and  also  minutely  between 
the  veins,  white.  Posterior  wings  paler  brown,  the  nervures  and 
rays  between  dark  brown ;  the  cell  and  the  spaces  above  it,  as  far  as 
the  upper  submedian  nervule  and  slightly  below  it,  stramineous ; 
on  the  margin  two  minute  white  spots  between  the  veins  from  the 
costal  nervure  down  to  the  upper  median  nervule ;  the  cilia  also 
between  those  veins  spotted  with  white. 

Underside.  Anterior  wings  paler  than  above  towards  the  apex 
and  blacker  towards  the  base  and  the  spots  larger ;  above  the  white 
spot  at  the  end  of  the  cell  are  two  indistinct  white  streaks,  and 
between  the  spot  across  the  cell  and  the  base  are  four  other  white 
spots;  a  series  of  submarginal  white  spots  between  the  veins, 
commencing  beneath  the  upper  median  nervule  down  to  the  posterior 
angle.  Posterior  wings  as  above,  the  central  stramineous  pateh 
being  whiter  and  more  extended,  a  submarginal  row  of  minute  white 
spots  as  above,  but  four  instead  of  two  between  each  vein ;  the  eilia 
also  spotted  as  above. 

Expanse  3|  ioohes. 

Also  near  H.  dinarcha,  but  wings  browner  and  oomparatiTelj 
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broader,  and  the  row  of  spots  beyond  the  middle  differs  in  sise  from 
ihat  species. 

56.  Hypoldchab  dinaocha,  Hew. 

57.  HTPOLiMirAs  DUBiA,  Boisd. 

58.  Htpouicnas  mdca,  Triitten. 

59.  Htpoumxas  salmacis,  Drury. 

60.  EUXAVTHB  A98BLUCA,  Butl. 

61.  Atbrica  CUPAVIA,  Cram. 

62.  Atsbica  veronica,  Cram. 

63.  Aterica  abbba,  Hew. 

64.  Edrtphbkb  kakdinga,  $ . 

65.  EURTPHSITB,  Sp. 

A  brown  female  near  to  E.  hrunhilda  $ ,  but  in  the  absence  of 
the  male  I  have  not  described  it. 

66.  EuRTPHEirE,  sp. 

An  olive-brown  female,  likewise  without  the  male. 

67.  Hamanvmida  kelea6ris,  Cram. 

68.  IcERA  ceithea,  Drury. 

69.  EuPHJBBRA  cjerulescekb,  n.  sp. 

Female. — Upperside.  Anterior  wings  blue-black,  with  the  base, 
basal  third  of  cell,  and  basal  two  thirds  of  inner  margin  dull  steel- 
blue  ;  a  broad  oblique  band  of  same  colour  but  rather  paler  extends 
from  the  middle  of  the  costal  margin  beyond  the  cell  till  it  reaches 
the  middle  median  nervule,  where  it  terminates  some  distance  from 
the  outer  margin,  broader  at  its  lower  than  at  its  upper  end ;  apex 
tipped  with  bluish  white.  Posterior  Wings,  basal  three  fourths  dull 
steel-blue ;  minute  white  spots  on  the  margins  between  the  veins  of 
both  wings. 

Underside.  Both  wings  blttish  green  tinged  with  brown,  paler 
and  more  blue  in  the  cdls,  with  stibmarginal  bands  of  rather  small, 
nearly  contiguous  dark  spots.  Anterior  wihgs  with  A  round  spot 
near  the  base  of  the  tell  and  two  others,  larger,  beyond  it :  the  end 
oi  the  cell  is  marked  by  an  oblique  rather  narrow  black  bar,  followed 
by  a  longer  parallel  bar  which  crosses  the  space  between  the  upper 
and  middle  median  nervule,  below  which  is  a  nearly  horizontd  in- 
distinct black  streak ;  apex  indistinctly  tipped  with  greenish  white. 
Posterior  wiilgs  with  four  spots  in  the  cell,  atid  a  bro^  tirimson  band 
extending  from  the  base  along  the  costal  margin  about  three  fourths 
of  its  length,  where  it  merges ;  the  band  is  bordered  on  its  lower 
edge  with  bladdsh  indistinct  markings^  broader  at  the  base  and 
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jTHoft  WESTBRMAinn,  Wdstw. 

JrMOTUOfi  8ANGARI8,  6odt. 

/8.  CrMOTtHofi  HERMiwiA,  Grose  Smith. 
A  darker  variety. 

79.  CYMOTHOfi  THEOBENA,  Doubl.  &  HcW; 

80.  CmoTHog  lODUTTA^  Westw. 

81.  CTMOTHOfi  THEODOTA,  HcW. 

Male  darker  rufous-brown  on  the  underside,  dnd  the  white  spots 
on  posterior  wings  smaller. 

82.  CYMOTHOft  HTPATHA,    J    Var. 

Whether  this  be  a  distinct  species  I  am  unable  to  determine  in 
the  absence  of  the  iliale; 
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curviDg  downwards  towards  the  end  of  the  cell;  minute  white  spots 
on  the  margins  between  the  veins. 

Expanse  of  wings  3i  inohes. 

Nearest  to  xypete.  Hew.,  and  gunaape^  Batl. 

70.  EiTPfljBDRA  PRATiNAs,  Doubl.  &  Hew. 

A  variety  in  which  the  snbmarginal  row  of  indistinct  white  spots 
on  the  posterior  wings  is  absent. 

71.  EUPH.SDBA  JOHNSTONIy  Butl. 

72.  Efphjbdka  blbus,  Drury. 
78.  EuPHJEDKA  Busrnri,  Hew* 

74i   CTMOTHOfi  BONIfTI,  n.  Sp. 

Male, — Upperside.  Bright  tawny  brown,  darker  towards  the 
base,  the  anal  angle,  and  the  outer  margin  of  posterior  wings. 
Anterior  wings  wifii  the  cell  crossed  by  two  zigzag  lines.  On  the 
disk  from  the  second  median  nervule  to  the  inner  margin  is  a 
Vertical  patch  of  olivaceous-brown  scales,  the  internal  edge  of  which 
is  well  defined ;  between  the  veins  is  a  submarginal  row  of  small 
dark  brown  spots,  the  lowest  being  doubly  sagittate  ;  the  margin  is 
rather  broadly  dusted  with  brown  scales,  forming  indistinct  lunnles 
between  the  veins.  Posterior  wings  crossed  rather  beyond  the 
middle,  from  the  costal  margin  to  near  the  anal  angle,  by  a  band  of 
dark  olivaceous-brown  scales,  the  inner  edge  of  which  is  sharply 
defined,  but  not  so  externally;  a  submarginal  row  of  contiguous 
hastate  markings  edged  externally  with  bright  tawny  brown.  The 
basal  and  anal  area,  outer  margili  and  abdominal  fold  are  irrorated 
with  dusky  brown  scales. 

Underside,  Besembles  egesta,  Cram.,  except  that  the  dark  line 
which  crosses  the  middle  of  both  wings  is  very  sharply  defined,  and 
the  curved  lines,  which  in  egesta  are  inside  this  line,  in  bonnyi 
cross  and  recross  it  several  times  on  the  anterior  wings,  and  on  the 
upper  part  of  posterior  wings  they  are  closer  and  shorter  than  in 
egesta. 

Female,  Olive-brown,  darker  in  the  middle  of  anterior  wings, 
and  at  the  base  and  inner  two  thirds  of  posterior  wings.  On  the 
anterior  wings  beyond  the  middle  are  five  sharply  triangular 
brownish-white  spots,  the  uppermost  the  largest,  Uie  tliird  the 
smallest ;  situate  in  a  straight  line  beneath  each  other  between  the 
veins  from  the  subcostal  nervules  to  the  lowest  median  nervule 
there  is  a  submarginal  row  of  dark  brown  hastate  markings,  inside 
which  is  another  row  of  brown  hastate  markings ;  the  cell  is  crossed 
by  two  zigzag  and  two  rather  sinuate  lines,  and  there  is  a  sinuate 
line  at  the  end  of  the  cell.  On  posterior  wings  is  a  submarginal 
row  of  contiguous  hastate  markings,  the  two  uppermost  very  broad 
in  the  middle.  On  the  underside  both  wings  are  crossed  beyond  the 
middle  by  a  dark  line,  inside  and  based  on  which  are  placed  the 
triangular  brownish-white  markings  which  are  conspicuous  on  the 
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upperside  of  the  anterior  wings,  with  an  additional  spot  near  the 
inner  margin. 

Bxpanse  of  wings,  <;  2|  inches,  $  SjI  inches. 

Nearest  to  C  egesta.  Cram.,  the  male  of  which  it  somewhat 
resembles ;  the  female  is  qnite  distinct. 

75.  CrMOTHoR  ooHBBAiA,  n.  sp. 

Male, — Upperside.  Resembles  boiinyi,  bilt  is  more  oraiigd-tawny. 
Anterior  wings  without  markings  in  the  cell,  and  the  dark  band 
beyond  the  middle  is  only  represented  by  an  indistinct  dark  line ;  the 
spots  in  the  submarginal  row  are  smaller,  and  the  margin  is  not 
dnsted  with  brown  except  at  the  apex.  Posterior  wings  very 
slightly  darker  towards  the  anal  angle,  and  in  place  of  the  dark 
band  across  the  middle  of  honnyi  is  a  nal^roM^  dark  line ;  there  are 
a  few  indistinct  markings  in  the  cell,  and  a  curved  line  slightly 
above  and  at  the  6nd  of  the  cell ;  the  submarginal  row  of  hastate 
markings  as  in  (7.  honnyi^  but  the  margin  is  very  little  darker  than 
the  rest  of  the  wings. 

Underside.  Paler  than  in  C,  honnyi ;  a  sinuate  line  inside  the 
straight  line  which  crosses  the  wings  beyond  the  middle,  which,  on 
the  anterior  wings  of  C.  honnyi,  crosses  and  recrosses  it,  in  ockreata 
does  not  approach  it,  while  on  the  upper  part  of  the  posterior  wings 
it  recedes  still  farther  from  it. 

Female. — Upperside,  Both  wings  rather  dark  brown  from  the 
middle  to  the  base,  beyond  which  it  is  much  paler.  Anterior  wings 
with  five  triangular  spots  based  on  the  transverse  line  which  crosses 
both  wings.  Posterior  wings  with  two  mitre-shaped  brownish- 
white  sp6ts  with  their  bases  on  the  transverse  line,  the  first  situate 
below  tlte  subcostal  nervure,  the  second  below  the  first ;  the  markings 
in  the  cell  more  prominent. 

Underside  resembles  C,  honnyi  but  paler^  and  the  dark  transverse 
line  which  crosses  both  wings  is  more  marked. 

Expanse  of  wings,  (S  2^  inches,  $  2^  inchea, 

76.  CxMOTHOfi  WESTBRMANKI,  Westw. 

77.  CYMOTUOfi  8ANGARIS,  Godt. 

78.  CxMOTHofi  HERMiwiA,  Grosc  Smith. 
A  darker  variety. 

79.  CmoTHofi  THEOBEKA,  Doubl.  &  Hew; 

80.  CmoTHog  lODUTTA^  Wcstw. 

81.  CTMOTHOft  THEODOTA,  HoW. 

Male  darker  rufous-brown  on  the  underside,  dnd  the  white  spots 
on  posterior  wings  smaller. 

82.  CymothoE  htpatha,  J  var. 

Whether  this  be  a  distinct  specie  I  am  unable  to  determine  in 
the  absence  of  th6  ilialei 
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83.  CitAKATHfl  CA8T0B,  Cram. 

The  red  submarginal  band  on  the  tinderside  of  the  posterior  wings 
very  much  wider  than  in  either  the  East  or  West  Coast  forms. 

84.  Chara^bs  bbutus,  Cram. 

85.  Chabaibs  otkthia,  Butler. 

86.  ChABAXBS  OAITDIOPB,  Godt. 

87.  Chabaxbb  BTBStPBy  Godt. 

88.  Chabaxbb  tibidatbs,  Godt. 

89.  Chabaxbs  bupalis,  Dmry. 

90.  PniLoeKoiCA  vABAirBSy  Cram. 

91.  PniLoeifoicA  faloaia,  Butl. 

SATTBIDiB. 

92.  Gkophodbs  0HBLT8,  Fabr. 

93.  MBLAmns  lbda,  linn. 

94.  IniOMOBPHXTB  KABODBtt,  B.  Sp* 

Male. — Upperside.  Both  wings  blackish  brown,  slightly  tinged 
with  violet ;  anterior  wings  paler  towards  the  apex  and  crossed  by  a 
broad  purple  band  broader  than  in  hewitsoniy  Daum.,  from  beyond 
the  middle  of  the  costal  margin  to  nearly  the  outer  angle ;  a  minute 
subapical  white  spot.  Posterior  Wings  with  a  band  of  same  colour 
commencing  on  the  costal  margin  at  about  two  thirds  of  its  length, 
extending  to  the  outer  margin,  thence  gradually  narrowing  down 
the  outer  portion  of  the  wings  to  near  the  anal  angle. 

Underside.  Basal  two  thirds  of  both  wings  dark  olivaceous  brown, 
the  outer  edge  of  which  is  sharply  defined  by  a  narrow  pale  vio- 
laceous space.  Anterior  wings  with  the  outer  third  violaceous  brown 
in  which  are  three  spots,  two  being  subapical  and  small  with  a  pale 
iris,  situate  below  the  subcostal  nervule  and  the  first  disooidal 
nervure  respectively,  the  third  spot  larger  with  a  black  iris  and 
situate  between  the  middle  and  lowest  median  nervule ;  a  sub- 
marginal  sinuate  brown  line,  becoming  obsolete  towards  the  posterior 
angle.  Posterior  wings  with  the  outer  third  browner  than  it  is  on 
the  anterior  wings,  with  a  violaceous  space  at  the  apex  and  a  row  of 
seven  spots  each  with  a  black  iris,  the  first,  fifth,  sixth,  and  seventh 
larger  than  the  others,  the  fifth  being  the  largest,  the  sixth  and 
seventh  spots  at  the  anal  angle  distinct,  not  contiguous  like  the  anal 
spots  of  hewitsoni.  Outside  the  spots  is  a  sinuate  dark  brown  band, 
broader  towards  the  anal  angle,  and  on  its  inner  edge  curving  round 
the  spots. 

Expanse  2J  inches. 

Nearest  to  /.  hewitsoni,  but  with  longer  wings  and  more  spots  on 
the  underside.  I  have  several  specimens  of  a  closely  allied  species 
from  Cameroons^  not,  I  beliete,  hitherto  described. 
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95.  Htcalbsis  safitza,  Hew. 

96.  HtOALESIS  YlTLGABIBy  ButL 

97.  Ebgolib  snotsia,  Cram. 

98.  EuBTTBLA  oPHioms,  Cram, 

99.  EUBTTELA  HIABBASy  DtUIJ, 

100.  EuBTTELA  DBToPBy  Cram. 

101.  Ltbtthea  labdaca,  Westw. 

102.  HrpAKis  iLiTHTiA,  DruTy. 

103.  Abisara  esBONiBBy  Fabr. 

104.  Abisara  TAiTTALUB,  Hew. 

L  T  0  JB  BI  D  JS. 

105.  Htpoltojkna  faubus,  Dmry. 

106.  Cabtalius  ibis,  Dmry. 

107.  Labibopooa  ltojsboidbb^  BuU. 

108.  LTCiSHRBTHES  LABTOAs,  Cram. 

109.  TufORA  species  near  maovlata. 

110.  TiNeBA  species. 

HBSPBBIDiB, 

111.  IsMSNB  LiBBOB,  Druce. 

2.  Report  on  a  Collection  of  Rhynchota  made  at  Yambuyaj 
on  the  River  Aruwimi,  by  Mr.  W.  Bonny  of  the  Emin 
Pasha  Relief  Expedition  under  Mr.  H.  M.  Stanley.  By 
W.  L.  Distant. 

[BeoeivedlCa722,1890.1 

Among  the  48  species  of  Rhynchota,  specimens  of  which  were 
collected  by  Mr.  Bonny  during  this  memorable  Expedition^  eight 
proTc  to  be  new  to  entomological  science.  With  three  exceptions 
the  prefiously  known  species  are  all  recorded  from  West  Africa, 
principally  from  the  Calabar  district.  The  exceptions  are  l^ha^ 
rocoru  oeellatus,  Kluz,  Jtpanffopusjapetus,  Dist.,  and  JPacilopsaltria 
pofydorus.  Walk.,  which  have  hitherto  only  been  received  from 
Soath-east  Africa. 

HETEROPTERA. 

Fam.  PsNTATOMIDiB. 

Subfam.  PLATASPiNiS. 

1.  CeRATOCORIS  BUCEPHALUS. 

PlatasjM  bucephalui.  White,  Entomol.  p.  13G  (1841). 
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2.  Plataspis  vermicbllaris. 

PlataapU  vermieellaris,  StSl,  Ofv.  Vet.-Ak.  Forh.  1858,  p.  434. 1. 

3.  PROBiBNOPS  DROMEDARIUS. 

Probtenops  dromedarius.  White,  EotomQl.  p.  406  (1842). 

Subfam.  SoUTELLBRINiS. 

4.  SOLBNOSTETHIUM  8BHB8TEDII. 

Tetyra  sehestedii,  Fabr.  Syst.  Rhyn.  p.  130.  9  (1803)- 

5.  Steganocbrus  multifunctatus. 

Cimea:  muitipunetatus,  Thuub.  N.  Ins.  Sp.  ii.  p.  30  (1783). 

6.  SPHiBROCORIS  OCELLATUS. 

Tetyra  oeellata,  Klug,  Symb.  v.  t.  43.  f.  1-3  (1834). 

7.  SPHiBROCORIS  UNICOLOR. 

Sphcerocorist  unicolor,  Dall.  List  Hem.  i.  p.  7.  1  (1851). 

Var.  flavonotatus. 

SpharocorUl /iavoHotatus,  Dall.  last  Hem.  i.  p.  7.  2  (1851). 

8.  Procilia  morgani. 

Callidea  morgani,  White,  Mag.  Nat.  Hist  (2)  iii.  p.  542  (1839). 

9.  Procilia  bonnyi,  n.  sp. 

Closely  allied  in  colour  and  markings  to  P.  morgani.  White,  bat 
much  smaller;  abdomen  beneath  with  a  large  discal  sanguineous 
patch  extending  fM^ross  the  four  basal  segments,  and  with  its  margins 
concavely  sinuate  (antennae  and  legs  mutilated).  Ilpstnim  shorter 
than  in  P,  morgani,  not  extending  beyond  centre  of  basal  abdominal 
segment. 

Long.  16  millim. 

10.  Cryptacrus  comes. 

7'et^ra  pomes,  Fabr.  Syst.  Rhyn.  p.  130|.  8  (1803). 

11.  Cryptacrus  novemmaculatus. 

Cailid^a  novemmacuiala.  Sign.  Rcy.  et  Mag.  Zool.  1851,  p.  439.?, 
t.  12.  f.  2. 

12.  Anoflogonius  nigricollib. 

Ch^ocoris  nigrieollis,  Sign,  in  Thorns.  Arch.  £nt.  ii.  p.  270.  4S% 
t.  11.  f.  1  (1858). 

13.  HoTEA  8UBFASCIATA. 

Trigonosoma  8ubfaseiatum,  Hope,  Cat.  i.  p.  11  (1837). 

14.  Hotea  acuta. 

JJoie^  ac^ta,  Sill,  Hem.  Afr.  i.  p.  55.  3  (1864). 
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Subfam.  Asopinjb. 

15.  OpLOMUS  KLONOATU8. 

Oplomus  elongatus,  Dall.  Trans.  Ent,  Soc.  new  ser.  ii.  p.  6,  t.  I. 
f.  1  (1852). 

16.  Plattnopus  rostratus. 

Cimex  rostratus,  Drury,  111.  Nat  Hist.  iii.  p.  59,  t.  43.  f.  3  (1782). 

1 7.  Plattnopus  silvaticus,  n.  sp. 

Dark  brownish  ochraceous,  thickly  and  coarsely  punctate.  Pro- 
notal  angles  produced  into  stout,  obtusely  pointed  black  spines. 
Scutellum  with  a  large  levigate  ochraceous  spot  at  each  basal  angle, 
and  an  apical  spot  of  the  same  colour.  Connexiyum  ochraceous. 
Body  beneath  brownish  ochraceous,  and  more  or  less  thickly  puuo^ 
tate.  Sternum  with  central  and  lateral  black  suffusions ;  abdomen 
with  a  broad  central,  discal,  and  two  narrow  lateral  black  fasciae  and 
a  series  of  small  dark  stigmatal  spots.  Intermediate  legs  ochraceous, 
femora  spotted  with  castaneous  (anterior  and  posterior  legs  muti- 
lated). Rostrum  ochraceous,  its  apex  castaneous  and  reaching  the 
intermediate  coxae.  The  punctures  of  the  head  are  somewhat  brassy 
green  (antennae  mutilated). 

Long.  1 1  millim.     Exp.  pronot.  angl.  6  millim. 

Subfam.  PENTATOM{NiB. 

18.  Atelocera  raptoria. 

Jteiocerus  raptarius,  Germ,  in  Silb.  Rev.  v.  p.  163.  8  (1837). 

19.  Atelocera,  sp.  ? 

A  species  very  closely  allied  to  A.  serrata,  Fabr,,  but  probably 
distinct. 

20.  Eractheus  tibialis. 

Seiocoris  tibialis,  Dall.  List  Hem.  i.  p.  138.  21  (1851). 

21.  Caura  marginata. 

Caura  marginata,  Dist.  Trans.  Ent  Soc.  Lond.  1880,  p.  150,  t.  v* 
f.6. 

22.  Caura  bipartita. 

Pentatama  bipartita.  Sign.  Rev.  et  Mag.  Zool.  1851,  p.  444.  8. 

23.  ASPAVIA  0RUNNBA. 

Mormidea  brunnea,  Sign,  in  Thoms.  Arch.  ii.  p.  281.  521  (1858). 

24.  AsPAVIA  INGENS,  U.  Sp. 

Head  ochraceous,  with  the  lateral  margins  and  two  central  longi- 
tudinal fasciae  blackish ;  eyes  fuscous,  ocelli  red.  Pronotum  with 
the  anterior  half  ochraceous,  sparsely  punctate,  a  submarginal  series 
of  dark  puncturei ,  two  dark  patches  near  anterior  margin,  and  a 
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transverse  series  of  dark  punctures  between  the  lateral  angles  which 
are  produced  into  long,  somewhat  acute,  and  slishtlj  ascending 
black  spines;  posterior  half  of  the  pronotum  chocolate-brown, 
coarsely  and  thickly  punctate.  Corium  and  scuteUum  chocolate- 
brown  and  coarsely  punctate,  the  last  with  three  large  leyigate 
luteous  spots,  situate  one  in  each  basal  angle  and  one  at  apex  ; 
corium  with  the  anterior  lateral  margin  obscurely  ochraceous, 
followed  by  a  marginal  series  of  blackish  punctures.  Membrane 
bronxy.  Connexivum  ochraceous.  Body  beneath  pale  ochraceous ; 
the  sternal  and  abdominal  incisures,  some  small  sternal  spots,  a 
sublateral  fascia  on  each  side  commencing  at  pronotal  ai\gles  and 
terminating  at  apex  of  abdomen,  a  central  fascia  crossing  the  last 
two  abdominal  segments  of  the  stigmata,  black.  Rostrum  reaching 
the  second  abdominal  segment,  with  '\U  apex  black.  Legs  muti- 
lated. Antennae  with  the  basal  joint  ochraceous,  its  apex  hlackiah, 
the  second  joint  blaciiish  (remainder  mutilated). 

Long.  10  millim.     Exp.  pronot.  angl.  8  millim. 

Allied  to  A.  ffrandiuseufoy  Dist.,  from  the  Cameroon^  b^t  distin- 
guished by  the  long  and  ac^te  pronota^  angles,  diflerent  markings  of 
the  pronotum,  &c. 

25.  Carbula  melacantha. 

Cimea:  melacanthus,  Fabr.  But.  Syst  iv.  p.  103.  94  (1794). 

26.  Zangis  guineensis. 

jpdessa  ffuineeiuia^  Fabr.  Syst.  Bhyn.  p.  151.  27  (1803). 

27.  NszARA  orbiculXta,  n.  sp. 

Broadly  ovate ;  pale  olivaceous  green ;  lateral  margins  of  the 
pronotum,  basal  lateral  margin  of  corium,  and  margins  of  the  con^ 
nexivum  very  narrowly  paier  green.  Membrane  pale  greyish. 
Vpper  surface  very  thickly  and  finely  punctate.  Body  beneath 
somewhat  paler ;  abdominal  spine  and  the  co^se  ochraceous.  Eyes 
greyish  brown;  antennsB  with  the  basal  joint  green,  second  an4 
third  joints  pale  fuscous,  about  subeq^al  in  length,  or  second  joint 
very  slightly  shorter  than  the  third  (fourth  and  fifth  joints  mud- 
lated).  Abdominal  spine  not  passing  the  intermediate  cox8&. 
Rostrum  brownish  ochraceous,  its  apex  pitchy  and  reaching  the 
posterior  coxse. 

Lpng,  17  millim.     Max.  lat.  13  millim. 

This  species,  by  its  peculiar  shape,  is  allied  to  the  N.  o.,  Sign., 
from  which  it  differs  in  its  larger  size,  the  paler,  margins  to  the  pro-. 
nptum  and  corium,  and  in  the  second  and  third  joints  of  the  antennse 
being  about  subequal  in  length. 

Subfam.  TESSSRATOMlNiE. 

28.  Tesssratoma  nemorivaga,  n.  sp. 

Brownish  ochraceous ;  margins  of  the  pronotum  and  basal  mar- 
gins of  the  corium  very  narrowly  darker  in  hue ;  connexivum  duU 
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castaneoufl ;  apex  of  the  scutellum  pale  ochraceous.  Sternum 
ochraceous,  nvith  a  large  black  patch  at  the  area  of  the  odoriferous 
onficps;  abdomen  beneath  dark  castaneous;  legs  ochraceous.  Abdo- 
men above  dull  castaneous.  Antennae  black,  second  joint  a  little 
longer  than  the  third  (remainder  mutilated).  Pronotum  with  the 
lateral  margins  ampliated,  reflexed,  and  slightly  rugulose,  remaining 
upper  surface  Tery  finely,  thickly,  and  indistinctly  punctate. 
Anterior  femora  with  two  strong  spines  beneath  at  apex. 

Long.  28  to  30  millim.     Exp.  pronot.  angl.  14  miUim. 

This  species,  as  shown  by  the  spined  anterior  femora,  is  allied  to 
T.  homimani,  Dist.,  from  which  it  differs  in  its  narrower  and  more 
elongate  form,  different  colour  of  the  abdomen  above  and  beneath, 
&c.     It  also  widely  differs  in  its  immature  condition^. 

29.  Tesskratoma  indicta,  n.  sp. 

Brownish  ochraceous ;  margins  of  the  head,  pronotum,  base  of 
cerium,  and  connexivum  black.  Body  beneath  ochraceous,  margined 
as  above;  a  spot  between  anterior  and  intermediate  tibiae  and  a 
patch  at  the  area  of  the  odoriferous  orifices  black.  A  double  series 
of  central  segmental  spots  and  the  stigmata  dark  fuscous.  Legs 
ochraceous  ;  apex  of  the  rostrum  pitchy.  Antennae  with  the  basal 
joint  ochraceous,  second  black  (remainder  mutilated).  Upper  sur- 
face very  finely,  thickly,  and  obscurely  punctate. 

Long.  25  millim.     £xp.  pronot.  angl.  13  millim. 

Allied  to  T,  afzelii,  St&l,  from  which  it  is  easily  separable  by  the 
black  lateral  margins  and  the  series  of  abdominal  spots  beneath. 

30.  PlEZOSTERNUM  CALIDUM. 

Cimex  calidus,  Fabr.  Mant.  Ins.  ii.  p.  292.  128  (1787). 
Subfam.  DiKiDORiNiB. 

31.  CyCLOPELTA  TRI8TI8. 

Dinidor  tristU,  St&l,  Hem.  Afr.  i.  p.  212.  2  (1864). 

32.  ASPONGOPUS  JAPETU8. 

Jspofiffopus  japetus,  Dist.  in  Oates's  *  Matabele  Land,'  Append, 
p.  387(18«9). 

33.  AspoNGOPUs  XANTHOPTERU8,  var. 

Jspongopus  xanthopterus^  Fairm.  in  Thoms.  Arch.  £nt.  ii.  p.  291. 
546  (1858). 

Subfam.  Phyllocephalinjb. 

34.  Basicryptus  funestxjs, 

Phyllocephala/unesta,  Walk.  Cat.  Het.  iii.  p.  490.  n.  23  (1868). 

^  I  hare  preTiously  figured  the  immatare  staees  of  two  Af rioan  species : 
T.  cBthiops^  Bist.  (Waterhouee's  Aid  Study  Ins.  toI.  i.  t.  40),  and  T,  homimanit 
Dist  {ibid,  vuL  ii.  t.  135). 
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Fam.  CoREiDJB. 

35.  Plectrocnemia  cruciata. 

MictU  cruciata,  Dall.  List  Hem.  ii.  p.  396.  31  (18.52). 

36.  MiCTIS  METALLICA. 

Mictis  metallica.  Sign.  Rev.  et  Mag.  Zool.  1851»  p.  447.  14. 

37.  Anoplocnemis  curvipes. 

Citnex  curtipes,  Fabr.  Spec.  Ins.  ii.  p.  351.  78  (1781). 

38.  HOMCEOCERUS  PALLEN8. 

Cimexpalleru,  Fabr.  Spec.  Ins.  ii.  p.  363.  149  (1781). 

Fam.  RsDUviiDiB. 
Subfam.  REDUviiNiS. 

39.  Phonoctonus  picturatus. 

Phonoctonus  picturatua,  Fairm.  in  Thorns.  Arch.  ii.  p.  318.  616 
(1858). 

40.  ReDUVIUS  NIT1DULU& 

Reduvius  nitidulus,  Fabr.  Spec.  Ins.  ii.  p.  378.  5  (1781). 

41.  ReDUVIUS  YAMBUYiB,  n.  Sp. 

Head,  pronotum,  and  scutellum  ochraceous ;  postocular  portion 
of  the  head  black ;  corium  black,  mottled  with  ochraceous  pilo^itj  ; 
membrane  brassy  black,  its  apex  very  pale  fuscous.  Body  beneath 
black ;  head  beneath,  rostrum,  prosternum,  and  legs  ochraceous ; 
apex  of  rostrum,  femora  (excluding  apiciJ  third),  and  the  tarsi 
black.  Postocular  portion  of  the  head  a  little  longer  than  the  ante- 
ocular  portion  ;  first  joint  of  the  rostrum  a  little  longer  than  the 
second  joint ;  anterior  lobe  of  the  pronotum  longitudinally  sulcated 
and  moderately  tuberculate. 

Long.  22  millim. 

Subfam.  EcTRiCHODiiNiB. 

42.  Physorhynchus  lucidus. 

Reduvius  lucidu8,  St.-Farg.  et  Serv.  Enc.  M6th.  x.  p.  279.  28 

(1825). 

43.  Centraspis  ihperialis,  var.  bicolor. 

Ectrichodia  imperialism  Westw.  Trans.  £nt.  Soc.  (2)  iv.  p.  119.  1, 
t.  7.  f.  2  (1845). 

Centraspis  imperialism  yar.  bicolor,  Dist.  Ent.  Mo.  Mag.  toI.  xiv. 
p.  208  (1877). 

44.  Santosia  lutsola,  n.  sp. 

Body  above  pale  luteous  ;  pronotum  with  .two  broad  longitudbal 
black  fascise  arched  and  meeting  together  anteriorly ;    scuteUum 
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black ;  claval  area  and  apex  of  corium  and  the  membrane  black ; 
connexivum  luteous  with  black  spots ;  head  reddish  ochraceous,  with 
the  base  narrowly  black  ;  rostrum  black,  its  base  reddish  ochraceous ; 
body  beneath  black ;  margins  of  sternum,  marginal  and  central  discal 
spots  to  abdomen  luteous ;  legs  blacky  apices  of  femora  and  bases  of 
tibiae  reddish  ochraceous  (anterior  legs  and  the  antennae  mutilated). 

Long.  15  millim. 

Allied  to  8.  viiiicoilis,  Rent.,  but  differing  from  the  description 
of  that  species  in  the  colour  of  the  connexivum,  legs,  &c. 

Subfam.  ACANTHASPIDINiE. 

45.  ACANTHASPIS  BILINEOLATA. 

Meduvius  bilineolatus,  Pal.  Beauv.  Ins.  p.  14,  Hem.  1. 1.  f.  3  (1805). 

HOMOPTERA. 
Fam.  CicADiDA. 

46.  P(BCILOPSALTRIA  POLYDORU8. 

Oxypleura  polydorus.  Walk.  List  Hom.  i.  p.  32.  14  (1850). 

47.  Platypleura  stalina. 

Platypleura  stalina,  Butl.  Cist.  £nt.  i.  p.  193.  n.  39  (1874). 

Fam.  Cercopida. 

48.  Ptyelus  grossus. 

Cercopis  grossa^  Fabr.  £nt  Syst.  iv.  p.  47.  1  (1794). 


3.  On  some  Coleopterous  Insects  collected  by  Mr.  W.  Bonny 
in  the  Aruwimi  Valley.  By  H.  W.  Bates,  F.R.S., 
F.L.S. 

[Keoeiyed  June  13, 1890.] 

The  following  is  a  list,  with  descriptions  of  new  species,  of  the 
Coleoptera  belonging  to  the  tribes  Geodephaga,  Lamellioomia,  and 
Longicomia,  collected  bj  Mr.  Bonny  during  the  recent  Expedition 
for  the  Relief  of  Emin  Pasha.  Mr.  Bonny  informs  me  that  they 
were  all  taken  at  Yambuya  Camp  and  on  the  march  through  the 
forest-region  towards  Albert  Nyanza,  between  the  months  of  October 
1887  and  November  1888,  and  that  the  collection  is  only  a  remnant 
of  that  originally  made,  the  greater  portion  of  it  haying  been 
destroyed  for  want  of  suitable  appliances  for  preserving  and  storing 
the  specimens. 

The  collection,  comprising  examples  of  only  73  species,  is  clearly 
merely  a  fraction  of  what  really  exists  in  the  forest-region,  similar 
areas  in  other  tropical  countries  being  known  to  yield  at  least  ten 
times  the  number  of  species  of  the  same  families.  The  material  is 
therefore  not  sufficient  for  a  satisfactory  estimate  of  the  relations  of 
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the  Fauna  to  that  of  other  parts  of  Tropical  Africa ;  but,  such  as  it 
is,  it  points  to  a  close  connection  with  West  Africa,  especially  with 
the  forest-regions  of  Cameroons  and  Old  Calabar ;  and  we  shall  not 
be  far  wrong  in  saying  that  the  Coleoptera  confirm  what  has  been 
already  advanced  with  regard  to  other  departments  of  the  Fauna, 
viz.  that  Central  Africa  belongs  essentially  to  the  same  zoological 
subprovince  as  West  Africa.  The  relation  with  Eastern  Equatorial 
Africa,  i.e.  the  coast-lands  opposite  to  Zanzibar  and  the  wooded 
regions  of  Usambara  and  Nguru,  is  more  remote. 

Mr.  Bonny  informs  me  that  the  rain-clouds  which  supply  the 
constant  humidity  of  the  Aruwimi  forests  are  brought  by  south-west 
winds,  though  squalls  come  generally  from  the  north-east.  Bain 
falls  more  or  less  throughout  the  year.  It  will  probably  be  found 
that  the  great  central  forest-area  is  connected  by  means  of  narrow 
belts  of  wood  along  the  courses  of  streams  with  the  coast-forests. 
Such  belts  would  be  quite  sufficient  to  serve  as  lines  of  migration 
for  forest  species  of  animals  of  all  classes. 

Family  Ciciin>£Lii)^. 

CicoDELA  ciKOiA,  Fabr. 

The  specimens  differ  from  all  those  I  have  seen  frt)m  the  Gold 
Coast  and  the  Cameroons  in  the  submarginal  white  vitta  of  the 
elytra  being  much  narrower,  and  interrupted  or  even  reduced  to  a 
short  streak  near  the  apex. 

CiCIKDELA  NBGLEOTA,  Dcj. 

Family  Cababidjs. 

Cbasfedophobus  bokkti,  n.  sp. 

E  majorxbusy  capUe  ihoraceque  relative  parvis  dyirisque  fnuUo 
amplioribus  et  convexioribus.  Niger ^  nitidiis,  oapvUpott  oculos 
convexos  perparum  stranguUUo;  ihoraee  subovato  etn  angulis 
postids  suhrectisy  margine  bastdi  fere  recto,  UUeraJti  explanato- 
reflexOy  sat  grosse  punctata  tparsim  pHoso ;  elytris  glahris^ 
punctulato-striatis,  interstitiis  in  hoc  genere  sat  sparsvn  et 
subtiliter  punctatis,  tUrinqite  maculis  transversis  duabtis  stra- 
mineis,  int^stitia  4-8  tegentibus.  Ventris  segmenta  antice 
hand  crenulata;  epistema  postica  quadrata^  qyam  latitudine 
paullo  longiora. 
Long.  23  miUim. 

In  the  proportions  of  head  and  thorax  to  the  after-body  similar  to 
C.  eximius,  Lafert^,  with  which  it  also  agrees  in  the  moderate 
strangulation  of  the  neck  and  in  the  suboval  outline  of  the  thorax, 
which  has,  however,  more  sinuated  sides  behind  the  middle,  and 
distinct,  almost  rectangular,  hind  angles.  The  elytra,  in  the  single 
example  which  appears  not  to  be  abraded,  is  nearly  glabrous,  tiie 
lateral  interstices  only  having  a  few  hairs  ;  the  strisB  are  deep  and 
punctured  and  the  punctuation  of  the  interstices  is  rather  shallow 
and  nowhere  very  dense  ;  the  fasciae  are  straw-yellow,  narrow,  and 
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macnlar,  the  spofc  on  the  fifth  intorstioe  of  both  fascioB  being  much 
shorter  than  the  others ;  on  the  hinder  fascia  the  spot  on  the  sixth 
interstice  is  extended  forward  and  that  on  the  seventh  prolonged 
behind. 

Teffltjs  jambsoni,  n.  sp. 

T.  rafl&Byi  {Chaud.)  affints^  sed  divert,  inter  alia,  corpore  toto 
glabra,  Niger,  tkorace  sat  angusto  hexagono,  supra  grosse 
confluenter  et  svtbrugose  pwMtato,  lateribus  postice  leviter  sinuaUs, 
angulis  posticis  obttms;  elytris  gracUiter  ovatis,  utrinque  acute 
sexcostatis,  costis  prope  apicem,  2-6  et  3-6  cot^unctisy  inter- 
stitiis  multo  grossius  quam  in  cceteris  speciebtis  transversa' 
foveolatis  et  granulis  medianis  inter  se  valde  distantibus.  Suhtus 
Icevissimus;  tibia  anticoe  extus  rectce  ;  antennce  sicut  in  T.  violaceo 
gradles ;  frons  inter  oculos  et  in  stdcis  Icngitudinalibus  rugoso- 
punctata,  medio  et  antice  Icevi,  sutura  epistomali  distincta. 
Long.  35  millim. 

This  species  belongs  to  the  group  defined  by  Kolbe  as  having 
(besides  the  raised  suture)  only  six  carinaB  on  each  elytron,  and 
differs  from  the  other  species  of  the  group  in  the  absence  of  pilosity 
and  the  very  coarse  sculpture  and  widely-spaced  line  of  granules  in 
the  interstices.  The  thorax  is  nearly  as  long  as  it  is  broad,  the 
median  dilatation  is  strongly  angular,  and  the  sides  behind  the  angle 
oblique  (very  slightly  sinuated)  to  the  hind  angles,  which  are  there- 
fore obtuse  as  in  21  rqffrayi,  and  not  rectangular  as  in  !r.  juvenilis, 
from  which  also  the  species  differs  in  the  perfectly  smooth  epistema. 
The  specimen  was  contained  in  a  small  box  of  beetles,  all  that 
have  been  received  in  England  of  the  Coleoptera  collected  by  the 
late  Mr.  Jameson.    Mr.  Bonny  also  met  with  it. 

Craspedophobtts  erichsokii,  Hope. 

Cbaspedophobus  oztooktts,  Chaudoir. 

The  two  preceding  species  are  widely  distributed  on  the  West 
Coast,  C.  oan/gonus  extending  as  far  as  Sierra  Leone. 

Chlsvius  abttwtmius,  n.  sp. 

C.  lucidicoUi  (LaferiS)  similis  et  ajffinis,  sed  valde  differt  elytris  pro- 
funde  striatis,  striis  pubescentibus  laterihus  punctulatis.  Caput 
et  thorax  splendide  cupreo-cenea,  hoc  sparse  punctata  iUo  pastice 
punetulaio ;  partibus  oris,  antennis  pedibusque  rufis ;  elytris 
nigris. 
Long.  17  millim.     c^ . 

The  abdomen  and  prostemum,  as  in  C.  lucidicaUis  and  allies,  are 
impunctate,  but  the  sides  of  the  metastemum  are  thickly  punctured. 
The  thorax  is  precisely  of  the  same  form,  t.  e.,  quadrate  with  gently 
rounded  sides,  obtuse  hind  angles,  and  deep  elongate  basal  fovea. 
In  the  depth  and  sharpness  of  the  elytral  stria)  the  species  resembles 
the  C,  lissoderus  (Chaud.),  from  Cameroons  and  Gaboon,  belonging 
to  the  same  group  ;  but  the  double  line  of  piliferous  punctures  on 
the  sides  of  the  starisB  is  peculiar  to  O.  aruunmius,  and  the  thorax  in 
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C.  li$8oderu8  U  black  and  only  faintly  metallic.  The  elytral 
interstices  in  all  three  are  impanctate.  The  labrum  is  broadly 
emarginated. 

Family  Passalid^. 

DiOIMUS  PT7KOTIPBOTU8,  Kaup. 

Agrees  with  Kaup's  description  of  the  species  founded  on  examples 
from  Guinea. 

Family  Lvcastdm. 
Mbtopodontus  bayaobi,  Hope. 
A  widely  distributed  West-Coast  species. 

HOMODERUS  KBLLTI,  Panj. 

A  single  female  example,  differing  in  nothing  from  specimens 
found  in  the  Gameroons  district. 

Family  Copridjs. 
Gtmkopleubus  c^BtTLESCENSy  Olivicr,  var.  cehtbalis. 

A  forma  typica  diffcrt  ihorace  disco  politlssimo,  spaiitB  lavibus 
kUioribus  elytrisque  versus  suturam  kevioribus,  interstitio  teriio 
sparsim  (nee  densissime)  granulato. 

Long.  10  millim.      ^ . 

One  male  example,  differing  from  numerous  specimens  of  (?. 
e<xralescens  from  Senegal  with  which  I  have  compared  it  by  the 
larger  smooth  spaces  of  the  disk  of  the  thorax  and  the  finer  and  less 
densely  granulated  sides  of  the  elytra,  in  which  the  third  interstice 
is  partly  smooth.  The  clypeus  is  4-dentate,  with  the  two  lateral 
teeth,  like  the  gensB,  broad  and  rounded.  The  underside  of  the 
femora,  as  in  the  typical  form,  has  an  acute  but  small  tooth. 

Anachalcos  cupbeus,  Fabr. 

One  example,  agreeing  with  others  from  various  parts  of  the  West 
Coast  of  Africa. 

Family  Melolonthidjc. 

PSBUDOTBOCHALUS ? 

One  much-damaged  example  of  an  apparently  new  species. 
Family  KutblidjB. 

AhOMALA  (EHmOPLIA) ? 

Two  examples  of  a  species  allied  to  A.  forbesi  from  the  Niger, 
but  not  further  determinable  owing  to  the  broken  condition  of  the 
tarsal  claws. 

Family  DrwAsxn)^. 
Oryctes  boas,  Fabr. 
A  very  widely-distributed  African  species. 


1890.]  COLBOPTISRA  FROM  CENTRAL  AFRICA.  483 

Abchon  obntaubttb,  Eabr. 

A  well-known  Afirican  Dynastid,  found  commonly  in  the  coast- 
regions  of  Guinea. 

Family  Cbtoioii)  js. 

GsRATOBHiNA  sATAOEi,  Harris. 

Several  examples,  differing  in  nothing,  except  the  rather  broader 
fulTous  stripes  and  spots,  from  the  species  as  found  on  Mt. 
Cameroons. 

EOCOPTOOJTEMIS  LATIPES,  U.  Sp. 

E.  thoreyi  simiUima,  sed  differt  ^  tibiis  postids  hrevxhus  latis 
intus  ante  medium  dente  magno  triangutari  instrucliSf  coxisque 
postids  iS  ?  eoctus  fulvis  vel  sanguineis. 

Long.  29-33  millim*     d  $ . 

Differs  from  examples  of  E.  thoreyi  (Schaum)  from  the  Guinea 
coast  in  the  silky-golden  reflections  of  its  green  surface  and  the 
stronger  sculpture,  minutely  rugulose-punctate  with  scattered  larger 
punctures,  and  the  reddish  outer-lateral  part  of  the  posterior  coxse* 
The  apices  of  the  elytra  are  more  strongly  sinuated  and  the  sutural 
tooth  longer.  In  the  male  the  hind  tibisB  are  conspicuously  shorter 
and  broader,  and  the  tooth  at  the  commencement  of  the  deep  emar^^ 
gination  at  the  base  is  very  large.  The  glabrous  inner  margin  of 
the  same  tibi»  and  the  short,  scarcely  perceptible  pubescence  of  the 
intermediate  tibiae  distinguish  it,  beside  colour,  from  E,  barihi 
(Harold). 

Skaraodesthss  HuncA,  Harold. 

Described  originally  from  examples  taken  by  Pogge  in  the  interior. 
A  species  or  local  form,  very  closely  allied  and  agreeing  in  the  slight 
elevation  of  the  anterior  margin  of  the  clypeus,  but  differing  in  the 
more  elongate  form  of  body,  is  common  on  Mt.  Cameroons. 

Pl^siorhina  recueva,  Fabr. 

A  single  example  of  a  variety  in  which  the  elytra  are  testaceous 
yellow,  except  a  broad  border  at  the  shoulders  and  another  at  the 
apex,  which  remain  of  the  general  brassy -green  colour.  The  under- 
side of  the  body,  legs,  lateral  margins  of  the  thorax,  and  mesostemal 
epimera  are  reddish.    Similar  varieties  are  found  on  Mt.  Cameroons. 

PUBSIORRIITA  CINCTA,  Voct. 

Pachkoda  MARenrsLLA,  Fabr. 
Similar  to  Cameroons  examples. 

Paohkoba  ikscripta.  Gory  &  Perch. 

One  example,  differing  from  Gory  and  Percheron's  figure  and 
description  in  the  upper  surface  being  testaceous-yellow  like  P, 
pieturata  (Bohem.))  and  the  abdomen  being  free  from  white  spots. 
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The  mesosternal  process  is  conical  and  obliquely  inclined  as  in  P. 
impressa,  bat  it  is  not  so  large  as  in  that  species. 

BiFLOQVATRjL  OAeATEs,  Fabr.  J 

Macboma  ookooensis,  n.  sp. 

M.  snlcicolli  (Schaum)  simUUma  ;  diff&rt  inter  alia  thortteu  vitta 
marginali  antice  diJaiata  mactdamque  nigram  inclucUnU, 

Long.  17  millim. 

Shining  black,  logs  and  middle  of  the  abdomen  pitchy  red ;  fore- 
head with  a  large  triangular  bright  yellow  spot,  the  base  of  which 
is  in  front  (leaving  the  clypeus  black)  and  the  apex  prolonged  to 
the  crown.  The  lateral  marginal  vitta  is  very  broad  in  front  and 
tapers  rapidly  towards  the  hind  angles ;  the  central  yellow  vitta  is 
very  narrow;  the  scutellum  has  in  the  middle  a  triangular  spot 
variable  in  size,  and  the  spot  on  the  pygidium  is  broad  and  strongly 
tridentate  behind.  On  each  side  of  the  disk  of  the  thorax  there  is 
a  large  strongly-punctured  area,  and  simDar  punctures  are  seen  in 
the  dorsal  depression,  which  does  not,  as  in  M.  sidcicollis  according 
to  Schaum's  description,  extend  to  the  fore  margin.  The  elytra  are 
strongly  but  not  closely  punctured,  the  punctures  gradually  changing 
to  transverse  scratches  near  the  t(ides  and  apex.  Underneath,  the 
epistema,  the  metastemum,  the  anterior  coxsb,  and  sides  of  the 
abdominal  segments  and  posterior  coxsb  have  ^eich  a  large  bright 
yellow  spot. 

Eamily  PRioira)iB. 

SoBABiTs  Poo^ET,  Harold,  CoL  Hefte,  xvi.  p.  165,  tab.  2.  fig.  2  ( cf  ). 

Both  Mr.  Bonny  and  Mr.  Jameson  obtained  examples  of  this  fine 
species  on  the  Aruwimi,  where  it  appears  to  be  not  uncommon. 
It  is  interesting  as  belonging  to  a  group  {PcecUosomincn)  the  diief 
members  of  which  belong  to  Tropical  America.  Pogge  obtained  the 
male  only ;  the  female  difi^rs  in  the  much  shorter  antennae,  only 
two  thirds  the  length  of  the  body,  the  apical  joints  of  which  are 
shortened  and  thickened,  and  in  the  smaller  and  narrower  hexagonal 
thorax  with  more  prominent  lateral  spines. 

$  .  Elonyato-oblonguM,  convexxus,  nigro-velutinus,  supra  capite  pa9» 
lice  dytrisque  fateiis  trihus  rosetMruJU,  f<uda  prima  (baudi) 
angusta^  fascia  tertia  (apicdli)  utrittqne  prope  apicem  nigro^ 
mactdata  ;  abdomine  nutastemoque  medio  fuho-4e8iaceis.  An^ 
tennoB  pauUo  tdtra  medium  elytrorum  txtenscf  ;  articidis  granu- 
latisy  3"  et  4"  hand  latioribtis,  9*'-ll*  abbreviatis  et  inerasiotis. 
Thorax  elytrxM  mtdto  anguttior,  hexagonus,  margine  laterali  cuxUo 
denticulaiOj  tpifia  mediana  valida  acuta. 
Long.  23-32  millim. 

Family  CERAMBxciDiB. 

PLOCaSDKRIJS ? 

A  much-damaged  example  of  a  species  allied  to  P.  denficomis,  F. 
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Pabcbhb  tbrrucifeb,  n.  sp. 

P.  (Corethrogaster)  annolipedi,  Chevr.,  mulio  rohustiovy  einna^ 
tnomea^  hreviter  pube^cens  ;  genia  ante  oeulos^  mand^ulU  femori* 
husqite  apice  nigris ;  thorace  latlore,  transverse  tubereulo  dis^ 
eoidali  valde  devato^  laterali  mediano  obtuse  conieo,  lateribiisque 
posticis  valde  sinuatis,  anjvdis  posticis  prominentibus. 
Long.  33  millim.     $ . 

Of  similar  elongate  form  to  P.  annvdipeSj  but  broader,  rufeecent- 
cinnamon  in  colour,  with  the  short  gensB  in  front  of  the  eyes, 
antenniferous  tubercles,  and  mandibles  blackish,  and  the  apical 
fourth  of  the  femora  and  extreme  base  of  the  tibiae  also  black.  The 
whole  surface  is  sericeous-opaque,  the  elytra  very  minutely  and 
closely  punctulate-rugose,  with  two  extremely  narrow  costce  on  each, 
the  apices  conjointly  rounded,  without  trace  of  sutund  tooth.  The 
diorax  is  nearly  twice  as  broad  as  long,  the  surface  with  many  (four 
or  Ave)  flattish  tubercles  on  each  side  and  one  in  the  middle  of  the 
disk  elevated  and  subcompressed ;  the  medio-latoral  tubercle  is  very 
broad,  suboonical,  and  the  sides  behind  it  rather  deeply  sinuated  in 
connection  with  a  strong  transverse  subbasal  groove.  The  antennas 
reach  to  about  four  fifths  the  length  of  the  elytra ;  the  scape  is  thick, 
oblong,  abruptly  constricted  at  the  base,  longer  than  the  third  joint, 
which  as  well  as  the  fourth  is  shorter  than  the  fifth  and  following ; 
the  second,  third,  and  fourth  are  slightly  nodose  at  the  apex,  fifth 
and  tenth  subserrated.  The  antenniferous  tubers  are  acutely  denti- 
form. The  eljrtra  are  unarmed  at  the  sutural  apex,  very  densely 
subconflnent  punctate  and  pubescent.  By  the  proportions  of  the 
third  to  fifth  antennal  joints  and  the  slight  nodosity  of  the  second 
to  fonrth,  this  large  species  appears  to  belong  to  Panxme  rather  than 
to  AUogaster,     Unfortunately  the  female  only  is  known. 

Xtstrocbra  kigbita,  ServiUe. 

This  species  seems  to  be  very  widely  distributed  in  Tropical  Africa. 
ServiUe  described  it  from  Senegal  examples.  The  specimens  from  the 
R.  Amwimi  do  not  differ  from  others  found  in  Usambara,  £.  Africa, 
with  which  I  have  compared  them. 

Caluchkoma  FRA0BA9S,  Dalman,  Schonh.  Syn.  Ins.,  App.  p.  150. 

A  robust  species  with  concolorous  elytra,  i.e,  without  lighter 
•ntnral  stripe,  and  distinguished  from  its  nearest  allies  by  the 
patches  of  dense  silky  golden-tawny  pubescence  on  the  sides  of  the 
ventral  segments.  The  thorax  is  very  finely  transversely  striated, 
the  striae  broken  and  granulated  on  each  side  of  the  disk.  In  Dal  man's 
described  examples  from  Sierra  Leone  the  antennae  and  logs  were 
wholly  rufous;  but  the  colour  of  the  antennae  is  variable,  being 
sometimes  dark  reddish  brown  with  the  scape  rufous,  or  entirely 
reddish  brown  and  even  Uaok.  I  have  seen  specimens  from  Sierra 
Leone,  Cape  Coast  Castle,  and  Cameroons.  The  two  examples  from 
the  Aruwimi  have  dark  antennae. 

Proc.  Zool.  Soc,— 189U,  No.  XXXIIl.  33 
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Calliohboma  afsxtm,  Linn. 

Recorded  from  several  distant  points  along  the  West-African 
<k>a8t — Loango,  Old  Calabar,  and  Sierra  Leone. 

Callichboma  babbiyentris,  n.  sp. 

C.  afro  (Linn.)  affinis  ;  difftri  ihorace  hand  passim  transversim 
striate^  disco  tUrinqtu  granuloso  nigro-vdtUinOy  ventreque  medio 
dense  fulvo-hirsuto. 

Long.  18  millim. 

Similar  in  form  and  colours  to  the  Tropical- American  C,  rugieoUis 
(Ghi^r.).  Bright  metallic  green  ;  elytra  darker  and  velvety  opaque, 
with  a  sutural  vitta  narrowing  and  ending  before  the  apex  of  the 
scutellum,  transversely  pubescent  and  yellow;  labrum,  antenns, 
and  legs  red.  The  head  is  densely  confluent  punctulated ;  the  scape 
short,  subovate-clavate,  and  transversely  rugose.  The  thorax  is 
moderately  long,  the  anterior  constriction  slight,  the  posterior 
stronger  and  with  two  transverse  wrinkles  in  the  groove ;  the 
surface  is  transversely  wrinkled  only  on  the  two  anterior  slight 
elevations  and  partially  on  the  sides,  the  middle  part  being  closely 
confluent  punctulate,  with  a  dark  velvety  patch  on  each  side.  The 
scutellum  is  densely  punctulate  and  opaque.  The  underside  is 
lighter  metallic  green  with  a  silky-tawny  pubescence,  which  (at 
least  in  the  male,  the  only  sex  known)  on  the  metastemum  and  Uie 
middle  of  the  ventral  segments  is  long  and  erect.  The  fifth  and 
sixth  ventral  segments  are  both  very  deeply  emarginated  in  the 
same  sex. 

(7.  piliventris  (Bates),  from  the  Gaboon,  which  is  similarly 
pubescent  on  the  underside,  much  denser  in  the  male  than  in  the 
female,  and  has  also  deeply  emarginated  fifth  and  sixth  segments  in 
the  male,  is  a  more  robust  insect,  with  broader  thorax,  and  differs, 
moreover,  in  the  black  colour  of  the  antenna  and  tibiae  and  the  pale 
hind  tarsi. 

Callichboma ? 

An  apparently  new  species,  but  the  single  example  is  in  too 
mutilated  a  condition  to  be  satisfactorily  described. 

Mecaspis  betulicollis,  Quedenfeldt,  Berl.  ent.  Zeits.  1882,  p.  327. 

A  single  very  imperfect  specimen  agrees  weU  with  the  above-cited 
description  drawn  up  from  Angola  examples.  The  species  is  very 
closelv  allied  to  M,  suhvestita  (Bates)  from  the  Gaboon,  differing 
only  in  its  greenish-blue  colour  (3f.  suhvestita  being  violaceous)  and 
the  much  finer  and  more  scattered  punctuation  of  the  more  elevated 
part  of  the  elytra, 

Fhilejcatiuk  vikbns,  Linn.  Mus.  Lud.  Ulr.  p.  73. 

A  widely  distributed  insect  on  the  W.est  Coast  of  Africa.  Linneos 
gave  the  erroneous  locality  *'  America  ^  to  the  species,  for  which,  in 
the  12th  ed.  of  the  '  Systema  Naturss,'  he  substituted  ''  India." 
Olivier  confounded  it  with  a  West-Indian  species,  and  consequently 
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stated  that  the  femoi^a  were  sonietinles  tc>othed  and  sometinlds 
flimple.  The  toothed  femora  are  now  known  to  be  a  generic 
character,  which  I  b^eve  does  not  Occur  in  any  American  species 
of  CaUichroma  ahd  its  immediate  allies. 

EUPOBUS  8IBANGULATTJ8,  Scrville^  Var.  PURPUREIPES. 

A  forma  typica  difftrt  tlwraee  siipra  viridi-aurato,  parte  antico 
cum  occipite,  anttnnis  pedibusque  purpureo-eupreis. 

As  E.  stranmilatus  is  known  to  vary  in  colour  {conf.  Quedenfeldt, 
Berl.  ent.  Zeits.  1883,  p.  144),  the  present  may  be  one  of  its 
Tarietiesi  In  the  sculpture  and  colour  of  the  elytra  it  offers  no 
difference,  tt  seems,  however,  judging  from  the  scanty  material 
before  me,  to  be  a  narrower  form  with  stronger  anterior  strangu- 
lation of  the  thorax,  and  the  scape  of  the  antennae  is  confusedly 
scabrous  rather  than  transversely  rugose  as  in  the  typical  forin. 

Phrostve  brevicobnis,  Fabr. 

A  species  widely  distributed  along  the  West-African  coast,  from 
Sierra  Leone  to  Angola. 

Clttus  gontbactifbons,  n.  sp. 

Subgen.  Mecometopo  pi^oxime  crj^nis ;  frona  suhdongatay  fere 
veriiealisy  inter  cavitates  antennarum  arupietissima.  Mediocriter 
elongatusy  cylindrieu8,fuseo-aureu9i  Iceie  eerieeo'ptibescena  ;  elytrig 
dimidio  basalt  nigris  utringue  linea  curvata  a  scuteUo  versus 
tatera  pldga  iriaHgulari  subbasali  signaturaque  haniata  sub^ 
huniereai  flaveicenti-auratis,  fascia  obscura  posteriore  cineras- 
cents  ;  mesostsmo  segmentogue  prima  ventrali  aureo-pihsis. 
Long.  10  miUim. 

One  example.  The  species  seems  referable  to  a  section  or  sub- 
genus of  Olytus  near  Mecometopus.  The  forehead  is  rather  long  and 
Bubvertical^  plane§  with  widely  open  antennal  cavities,  which  leave 
only  a  narrow  space  between  ;  of  antennifcrous  tubercles  no  trace. 
The  antennsB  are  about  two  thirds  the  length  of  the  body,  the  joints 
without  spines,  frbtn  the  fourth  to  the  ninth  shortened  ind  thickened, 
tenth  and  eleventh  rapidly  narrowing.  The  thorax  is  subglobular, 
slightly  narrowed  anteriorly^  very  convex  and  wider  than  the  elytra ; 
it  is  ^e  from  crests  and  marldngs,  the  long  tawny-silky  pile  laid 
and  convergent.  The  elytra  are  parallel,  fiexuoso- truncate  at  the 
apex,  the  outer  angle  produced  in  a  longish  spine.  The  hind  legs 
are  only  moderately  elongated,  the  femora  not  thicker  thun  the 
others,  armed  at  the  apex  with  two  very  short  spines* 

PrTCtioLiBMtrs  siMl*LicicoLLls,  Thoihflon. 

A  speeies  originally  described  from  the  Gaboon. 

Pabistemia  THB0BI5I,  AuHvillius,  Entom.  Tidskfi  1886,  p.  89 
(Amphidesmus). 

One  example^  differing  from  the  description  of  Prof.  Aurivillius 
enly  in  the  bUek  sUtural  VittA  near  the  base  being  exjianded  behind 

3^* 
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and  forming  a  long  triangular  spot.  The  abdomen  and  middle  of 
the  sterna  are  red,  as  he  describes,  and  the  species  is  certainly 
distinct  from  P.  apicalist  Westw.  1843  (s  wutermanni^  Gner. 
1844),  the  typical  example  of  which  I  have  before  me.  P.  theorini 
is  found  at  the  Gaboon  and  in  the  Gameroons  district,  whence  I 
have  received  examples.  It  is  represented  at  Old  Calabar  by  a 
closely  allied  species  with  black  abdomen  ^ 

Family  LAMiiDiB. 

MoKOHAionrs ? 

A  single  imperfect  example  of  a  species  allied  to  M.  ruspaior^  Fabr. 

CoPTOPS  FUSCi,  Olivier. 

Many  examples  of  this  widely-distributed  species. 

Pdtacostebva  kachtioali,  Harold. 

A  species,  ao  far  as  at  present  known,  confined  to  the  Congo  and 
Gaboon  basins. 

QuiKALANCA  BEOALis,  Fabr. 

This  common  West-African  species  was  obtained  in  considerable 
numbers  by  Mr.  Bonny. 

GSLOHABFTA  AMOSKA,  WcstW. 

This  fine  species  is  found  also  on  the  Ogowe  and  Gaboon.  West- 
wood  records  it  from  the  Gold  Coast ;  his  figure  agrees  exactly  with 
specimens  from  the  Gaboon. 

Sterhotomis  virescens,  Westw. 
Several  examples. 

Stebkotokis  bifasciata,  Fabr.  Syst.  Ent.  p.  175  (1776). 

Lamia  imperialism  Fabr.  Syst.  El.  ii.  p.  286  (1801). 

Many  examples  of  the  common  form  as  found  on  the  Guinea 
coast. 

Stebeotomis  vabiabtus,  Quedenfeldt,  BerL  ent.  Zeits.  1881, 
p.  289,  and  1882,  p.  341. 

This  very  distinct  species  appears  to  be  abundant  on  the  Aruwimi, 

*    FARUrEMU  CALABARICA,  IL  flp. 

A  p.  apioali  differt  elytris  longiorUms,  versus  apioem  magie  dtiaiatit,  mtpra 
utrinque  ^ostatia,  casta  quarta  submarffinali,  fu/vis,  piaga  apuxdi  nigra 
sicut  tn  P.  apioali,  magna,  medio  antics  utrinque  denta^a,producta,plagaqm 
eommuni  nigra  triangulari  paullo  ante  medium  :  suhtus  nigra  ;  pro-  et  mesa- 
stemis  mecUoflavis;  thorace  vittis  duabus  nigris  etc.  sicut  in  P.  apicali. 
Long.  21-24  millim.     $ . 

Old  Calabar.  Two  ezamplefl.  I  would  hare  adopted  the  MS.  name  P.  eostata 
for  ibis  speoiea,  had  not  Murray  ezpremly  withdrawn  that  name  and  stated  that 
bin  ipeoies  was  certainly  P.  apicalis,  he  haying  compared  it  with  examples  from 
Sierra  Leone. 
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and  offers  similar  colour-varieties  to  those  described  from  the  E. 
Qnango  by  Quedenfeldt.  It  is  distinguished  from  its  allies  inter 
alia  by  the  usual  green  fascia9  on  the  thorax  and  base  of  the  elytra 
being  reduced  to  distinct  spots.  None  of  the  numerous  examples 
collected  by  Mr.  Bonny  show  a  continuous  basal  fascia  on  the 
elytra. 

Traoocbphala  xoBiLiSy  Eabr. 

One  example  of  a  variety  in  which  the  yellow  basal  fascia  of  tht 
elytra  is  wanting. 

Traoocrphala ? 

Three  examples  of  a  species  apparently  new,  but  so  discoloured 
that  they  cannot  be  profitably  described. 

Traoocephala  opitlekta,  Harold,  Col.  Hefte,  xvL  p.  228 ;  Que- 
denfeldt, Berl.  ent.  Zeits.  1883,  t.  i.  f.  6. 

This  fine  species  has  previously  been  recorded  only  from  the 
Loango  coast  country. 

Alphitopola  jAvirs,  n.  sp. 

A.  pallidsB  {Thams,)  qiuxul  formam  nmUlima  (ihoraee  latiore, 
transverso  excepto)  ;  supra  ftdva  immaculata,  fronte^  antennin, 
pedihus  corporeque  subtus  nigriM  ;  subtilissime  griseo-ptibetcens. 

Long.  18  millim.   $  . 

Subcylindrical,  slightly  narrowed  behind,  clothed  above  with  a 
reddish  ochreous  tomentum,  the  antennae,  legs,  and  under  surface 
being  shining  black,  with  an  extremely  fine  and  short  grey  pile. 
The  forehead  is  also  black,  but  tliis  may  be  due  to  abrasion  in  the 
specimen ;  the  tawny  pile  of  the  thorax  clothes  the  flanks  up  to  the 
anterior  coxae,  and  the  side  pieces  of  the  mesosternum  are  similarly  but 
more  thinly  clothed.  The  thorax  is  short  and  broad,  and  its  sides  have 
a  minute  and  acute  tubercle,  but  the  two  strong  basal  furrows  and 
flexuous  subapical  shallow  sulcus  are  precisely  as  in  A.  pallida. 
The  presternum  is  narrow  and  simple  between  the  coxas,  and  the 
mesosternum  produced  into  a  conical  tubercle  as  in  the  typical  species 
of  the  genus.  The  cicatrice  of  the  scape  is  limited  by  a  sharp,  in- 
complete ridge. 

Chariesthis  ABcrwiMiA,  n.  sp. 

CbeDae  (DaZm.  sscarissimay  Westw.)  similis  et  ajffinia  ;  differiprct^ 
dpue  signaturis  dytrorum^  viz,  fascia  rufa  subbasali  oblique  ad 
euturam  deseendente  et  antiee  ramulos  duos  ad  basin  emittenU ; 
fcueia  rufa  poetmediana  cum  maculis  duabus  marginalibue  eon- 
juneta  ibique  guttam  viridem  includente;  arm  viridi  apicali 
maculis  nigris  liberis  tribus^  denique  margine  laterali  sal  late 
fusco^  maculis  nigris  quatuor  anterioribus  conjuncio. 

Long.  10  j  millim. 

There  is  one  (imperfect)  example  only  of  this  pretty  little  species, 
which  may  be  perhaps  more  correctly  considered  a  local  form  of  the 
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C.  bella  of  the  Guinea  coast.     Another  equally  distinct  form  is  found 
at  Cameroons  and  Cape  Ck>a8t  Castle  ^ 

Ceroplesis  calabarica,  Chevrolat, 

Specimens  agreeipg  ynth  others  I  have  seen  from  the  Gfihoon  and 
Cameroons. 

Cbroplbbis  5-fasciata,  Fttbr. 

One  example,  difiPering  only  ip  th^  slightly  broi^der  red  fajsciac 
ffom  others  receiTed  from  Mozambique  and  Natal. 

EuRYsops  ESAU,  Chovrolat. 

Xhis  ^ne  spedes  appears  not  to  be  uncompion  at  Cameroons  and 
Old  Calabar.     It  is  also  recorded  from  Sierra  Leope. 

Phbyketa  AU90CIUCTA,  Guerin. 

A  single  example,  difiPering  scarcely  in  ipiy  respept  from  others 
received  froip  Sierra  Leone  and  Senegal. 

Fhbynbta  maculabis,  Harold. 

Described  by  Harold  from  examples  taken  by  Fogge  in  the  Upper 
Congo  region.  Mr.  Bonpy's  specimens  have  apparently  lighter- 
cploured  antennsB  (Harold  says  "  braunlich  gelb  ") ;  they  are  tawny 
yellow,  with  scape  dark  brown.  The  el}i;ra  are  clothed  with  long 
erect  black  hairs  (like  P,  vigropilosa^  Auriv.),  the  non-mentiop  of 
^rhich  in  Harold's  description  would  lead  ine  to  doubt  the  identity 
of  the  species,  if  it^  were  not  for  the  exact  agreement  in  other  respects 
and  the  probfibility  thfit  the  h^irs  are  liable  to  ^braaiop. 

Phrtneta  spn^ATOR,  Fabr. 

The  specimens  belong  to  the  variety  {Pfi.  ohsffunt,  Oliv.?)  in  which 
t^he  elytra  are  of  a  uniform  dull  ashy-b^own  (ibove  with  the  blact; 
spots  less  distinct.  The  same  yariety  occurs  on  the  Gui|iea  coast 
find  in  Senegal, 

PaCHTSTOLA  MIMICA,  U.  sp. 

Phrynetap  maculari  (i/irir.)  sipiillitna,  ned  differt  cfiaracUribus 
genericis,  viz.  tibiis  intermediis  extus  fortiter  sinuatUyfrotiU  inter 
antennas  latiore^  tuheribus  antenniferis  valde  obliquis^  ihoraaque 
oonvexo  simplici.  Subcylindrica,  casmdeQ-griseay  nigro-piperitOj 
dytris  fascia  lata  suhohliqua  post  intdiupi  nigro-veiutina  ;  anten- 

^   ChARIKSTHIS  UEtlSSlMA,  n.  tp. 

MfVOf  quam  0.  bella,  supra  {mbtwque  laterilms)  Uete  viridt$,/arinomi,  ikoroce 
vUtia  anguitu  bfuBcia  ;  elgtrU  uirinque fascia  cbU^ta  ab  htmero  ad  wfimnR 
aUerague  transvcrfa  post  medium  ad  latera  hifttrcata  marginemqme  attingenfe, 
ru/o'jMlvis  sericeis,  guita  ^Imargifiali  nigra  unica  ante  medimm,  vna 
dtscoidali  antefnediana  duabusgue  in  area  viridi  apicali,  margine  fmsi-o 
prope  apicem pauUo  dilatato  ;  antenniSf  pedibus  carporegve  sttbtms  {taterUsUf 
exceptis)  fulvo-testaceis. 

Long.  11  roillim, 

pamerooiis  and  Cape  Coapt  Castle.    Three  pzamplei. 
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nis  ariiculia  3"-ll"»,  tibiis  et  tarsis  fulvis  ;  tuherculo  meBOStemi 
valido,  prostemi  minore,  acuta.  Antennas  (  cJ  ?)  oorpore  paullo 
longiores^  rohitstce,  apiee  acuminatcf^  artieulis  arete  eonjunetis. 

liODg.  16  miUim. 

One  example  only. 

A  dosely-aUied  species  from  the  Gaboon  and  Cameroons  mimics 
Phryneta  ntgrapUosa  (Aorivillias)  in  a  similar  way. 

Pachtstola  DEcirssATA,  ChevTolat. 

A  single  example  of  this  Calabar  species.  It  is  hardly  a  true 
Pachystola,  the  middle  tibisB  having  a  straight  outer  edge. 

Petroonatha  eiOAS,  Eabr. 

A  single  example,  agreeing  perfectly  with  others  received  from 
Lagos. 

AofooERA  mnuLATAy  Quedenfeldt,  Berl.  eut.  Zeits.  1882, 
pp.  185,  354. 

Found  originally  on  the  Quango  river,  examples  from  which 
locality  have  been  compared  with  those  obtained  by  Mr.  Bonny. 

Olerecaxpttts  hofmanvi,  Quedenfeldt,  Berl.  ent.  Zeits.  1882, 
p.  355,  t.  vi.  f.  10. 

Also  found  on  the  Quango. 

Fbba  maculicorhis,  Thoms. 

A  species  apparently  common  in  the  Gaboon  country  on  the 
coast. 

DiCHOSTATES  (?)  B1KA0ULATU8,  U.  Sp. 

Breviter  et  late  ovatus,  nigro-nitidue^  maculatim  alho-^rieeo-tomen" 
tosue  ;  dytris  grosse  subcovfluenter  punctatis,  infunaopunctorum 
solum  tomentosis^  utrinque  prope  apieem  macula  penicillata  nigra  ; 
thoraee  hrevi  et  lato,  antice  valde  rotundatim  angustato^  lateribus 
inermi,  baei  traneversim  mlcatOy  margine  haaali  utrinque  valde 
sinuate  ;  elytris  hasi  latis,  humeris  oblique  subtruneatis. 
Long.  11  millim. 

One  example.  The  species  belongs  to  a  small  group  in  which  the 
usual  lateral  tubercles  of  the  thorax  are  absent.  The  short  ovate 
and  broad  form  and  the  short  triangular  scutellum  separate  it  from 
Eumimetes.  The  antenna9  are  as  in  Diehostates^  the  scape  planed 
beneath  and  much  shorter  than  the  third  joint.  In  the  example 
described,  doubtless  a  $ ,  the  antennje  are  shorter  than  the  body  and 
the  joints  5-11  short,  the  last  pointed.  The  presternum  is  vertical 
before  and  behind,  and  the  mesostemum  broad  and  vertical  in 
front. 

DiCHOSTATES  coLLARis,  Chevrolat. 

Many  examples,  agreeing  with  others  received  from  Old  Calabar, 
whence  the  species  was  originaUy  described.  It  is  found  also  at 
Lagos  and   Cape  Coast  Castle,  and  extends,  slightly  modified  iu 
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general  colour,  t.  e.  tawny  brown  with  the  black  and  white  maria 
less  clear,  to  £astern  Equatorial  Africa,  at  Zanzibar  and  Mombasa. 

NiPHOKA  soBDiDA,  F&brsBUB,  Ofvers.  Vet.-Ak.  Forh.  1872,  p.  35 
(ffecyrida). 

Many  examples,  not  differing  except  in  the  elongate  black  spot  in 
the  middle  of  the  sides  of  the  elytra  being  black  only  on  its  inner 
border,  thus  forming  a  curved  line.  F&hraeus  places  the  species  in 
the  genus  Hecyrida,  but  if  our  species  is  the  same,  the  bidentate  and 
fasciculate  apices  of  the  eljiira  and  the  subparallel  claws  show  it  to 
be  a  Niphona,  Von  Harold  says  that  the  H,  appendieulatn  of 
Gerstacker  is  the  same  species,  but  does  not  mention  the  position  of 
the  claws.  It  has  a  wide  range.  I  have  seen  examples  from 
Grahamstown  and  Caffraria  and  Cameroons.  Gerstacker  records  it 
from  Eastern  Africa,  at  Lake  Jipe. 

NupsERHA  HOMXTBRi,  Harold. 

One  example.  Yon  Harold  records  it  from  Pungo  Andongo  on 
the  river  Quanza. 

Olenea  fasciata,  Fabr. 

Found  also  at  Cameroons  and  Cape  Coast.  Castle.  Volumnia 
ealabarica,  Thoms.,  is  the  same  or  a  nearly  allied  species. 

Glenea  chevrolatu,  Murray. 

This  species  is  also  widely  distributed  along  the  West  Coast.  I 
have  seen  examples  from  Old  Calabar,  Cameroons,  and  the  Batanga 
coast,  and  from  Angola. 

Volumnia  wksteemamni,  Thomnon. 

A  single  example,  agreeing  with  the  typical  form  from  Natal. 
The  species  occurs  also  in  East  Africa,  Irom  Bagamoyo  to  the 
interior. 

VoLUimiA  LEUOOMEL^KA,  n.  Sp. 

V.  morosse  (Pcucoe)  proxime  affluis.  Supra  nigrUy  dytru  utrinque 
linea  obliqua  a  medio  hasi  usque  ad  suturam^  sutura  deinde  ad 
apicem^fascia  curvato  angueta  mediana  alteraque  angustiore  tin- 
dulaia  prope  apicem,  albis,  fronte  grisea ;  thorace  vitta  I^tterali 
ei  linea,  plerumque  obeoletOy  dorsaU  albis ;  scutelh  anUmnisque 
nigris;  corpore  subtus  nigr<hgrisescetUe,  vitta  laterali  a  capiu 
usque  ad  anum  extensa,  altera  oblique  pectorali  ventreque  vittis 
medianis  duabus  sordide  alins  ;  supra  sat  grosse  punctata.  An- 
tennee  articulis  primo  et  tertio  quatn  in  V.  westermanni  longi- 
oribtis,  tertio  quam  quarto  fere  duplo  longiore,  apice  haud 
nodoso  ;  elytra  prope  apicem  magis  angustatay  breuiter  truneata. 
Long.  15-18  millun. 
Several  examples.     Distinguished    at   onoe  by  the  deep  black 

colour  of  its  upper  surface,  even  in  the  apical  area  of  the  el}-tra, 

which  b  ocbrcous  and  light  brown  in  F.  morosa. 
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4.  Descriptdous  of  new  Species  of  Lepidoptera  Heterocera 
from  Central  and  South  America.  By  Herbert  Druce, 
F.L.S.,  F.Z.S.,  &c. 

[Beceired  June  17,  1890.] 

(Plates  XLII.  &  XUII.) 

The  new  species  now  described  from  Central  America  will  be 
figured  in  the  '  Biologia  Centrali- Americana.'  The  types  of  those 
from  South  America  are  all  in  my  own  collection. 

Earn.  Ztgjbnid^b. 
HiBTioEA,  Walk. 

HiSTIOEA  BOLITIAVA,  8p.  n. 

Primaries  very  dark  brown,  streaked  from  the  base  with  carmine, 
below  which  the  wing  is  pale  yellowish  brown ;  a  spot  in  the  cell 
and  a  band  of  four  spots  beyond  the  cell,  the  first  and  second  large, 
the  other  two  small,  all  pale  ochraceous  yellow ;  a  spot  at  the  base 
of  the  wing  and  two  minute  streaks  at  the  end  of  the  cell  bright 
metallic  blue.  Secondaries  bright  rose-carmine,  with  the  costal 
margin,  apex,  and  outer  margin  very  dark  brown.  The  head,  thorax, 
and  abdomen  black.  The  head,  collar,  base  of  the  thorax,  and  sides 
of  the  abdomen  spotted  with  bright  metallic  blue ;  the  second  and 
third  segments  of  the  abdomen  pale  primrose-yellow ;  the  antennas, 
palpi,  and  legs  blackish  brown.     Expanse  2^  inches. 

Bab.  Bolivia  (Mus,  Dt-uce). 

A  fine  distinct  insect^  not  closely  allied  to  any  other  species  of 
hiatioea  known  to  me. 

EuPTBA,  Herrich-Schaffor. 

Eupira  gigantra,  sp.  n. 

Primaries  bronzy  green,  black  at  the  end  of  the  cell;  an  elon- 
gated streak  at  the  base  of  cell,  below  which  is  a  large  round  spot,  a 
round  dot  at  the  end  of  the  cell  and  two  just  beyond,  the  three 
dlmost  forming  a  triangle,  below  which  is  a  large  round  spot,  all 
hyaline  white.  Secondaries  black,  shaded  with  bronzy  green  round 
the  outer  margin  from  the  apex  to  the  anal  angle ;  a  large  oval- 
shaped  hyaline  spot  dose  to  the  base,  beyond  which  nearer  the  apex 
is  a  band  of  three  hyaline  spots.  The  head,  thorax,  and  abdomen 
dark  bronzy  green  ;  the  abdomen  crossed  at  the  base  by  a  white  band ; 
the  antennae  and  legs  black.     Expanse  2|  inches. 

Ilab,  Interior  of  Colombia  (Mils,  Druce), 

A  fine  species,  allied  to  E.  Malmoni,  Druce. 

Macrockeme,  Htibner. 

MACROCliEVX  ALESA,  Sp.  U. 

Primaries  black,  glossed  with  bright  green  from  the  base  to  beyonfd 
the  middle ;  sccoiidaries  black.   The  head,  thorax,  and  abdomen  black ; 
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the  head  and  thorax  spotted  with  greenish  white  ;  the  teguls  black 
edged  with  green ;  the  abdomen  with  a  central  stripe  ft*om  the  base 
to  the  anus  and  a  stripe  on  each  side  bright  metallic  green ;  the 
antennsB  and  legs  black ;  the  underside  of  the  abdomen  with  two 
rows  of  minute  white  dots.     Expanse  1^  inch. 

Hah,  Bolivia  {Mta.  Druce). 

A  distinct  species,  allied  to  Maerocneme  esmeralda,  Butler. 

HoM(EocERA,  Felder. 

HOMCBOCERA.  RODBIOUEZI,  Sp.  n. 

Primaries  clear  hyaline,  the  base  broadly  deep  black ;  the  costal, 
outer,  and  inner  margins  narrowly  edged  with  black,  the  veins  all 
black;  the  secondaries  the  same  as  the  primaries,  very  broadly 
bordered  with  black  on  the  inner  margin  ;  the  head,  thorax,  base  of 
the  abdomen,  antenn®,  and  legs  black;  the  upperside  of  the 
abdomen  banded  with  yellow,  with  very  minute  white  spots  on  each 
side  ;  the  tip  of  the  antennsd  is  white.    Expanse  1|  inch. 

Hab,  Guatemala,  in  the  city  (Rodriguez). 

A  very  distinct  species,  allied  to  Homosocera  taUnni,  Bnder, 
and  Homosocera  azora,  Druce. 

.     DiNiA,  Walker. 

DiNiA  LAiTDAMiA,  sp.  n.     (Plate  XLII.  fig.  1.) 

Primaries  and  secondaries  hyaline,  the  veins  and  outer  roai^ns  of 
both  wings  black  ;  the  head,  thorax,  and  the  base  of  the  abdomen 
black,  the  abdomen  above  and  the  anal  tuft  deep  carmine,  with  a  small 
tuft  of  black  hairs  at  the  anus  ;  a  row  of  creamy-white  spots  extends 
down  the  middle  of  the  abdomen  from  the  base  to  the  anus ;  the 
underside  of  the  abdomen  and  the  legs  greyish  white ;  the  antenna 
black.     Expanse  1  inch. 

Hab.  Interior  of  Colombia  (Mtts,  Druce), 

A  beautiful  little  species  allied  to  Dinia  eagrut,  Gr. 

Tricuura,  Hiibn. 

Trichura  aliaria,  sp.  n.    (Plate  XLII.  fig.  3.) 

Primaries  and  secondaries  hyaline,  the  veins  and  outer  margins 
of  both  wings  deep  black  ;  the  head  and  collar  brick-red ;  the  thorax 
black ;  the  abdomen  bright  glossy  green,  the  anal  tuft  black ;  the 
palpi  and  legs  white  in  front ;  the  underside  of  the  abdomen  white 
near  the  base ;  antenna  deep  black.    Expanse  1^  inch. 

Hah.  Amazons,  Pebas  (Mus.  Druce), 

This  insect  is  not  closely  allied  to  any  other  species  in  the  genus. 

Eam.  ARcmo^. 
Charidea,  Dalman. 
Charidea  amata,  sp.  n. 

Primaries  black,  shot  with  bright  blue  from  the  base  to  near  the 
middle,  a  broad  streak  partly  in  the  cell  aud  jmrUy  beyond  rose- 
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carmine :  secondaries  bright  blue  excepting  at  the  apex,  which  is 
black ;  a  large  oval-shaped  spot  about  the  middle  of  the  outer  margin 
bright  carmine :  the  head,  thorax,  and  abdomen  bright  blue ;  the 
tegulae  black  ;  the  underside  of  the  abdomen  white ;  the  legs  bluish 
black.     Expanse  1^  inch. 

Hah.  Interior  of  Colombia  (Mtis.  Druce), 

A  beautiful  species,  unlike  any  other  known  to  me,  but  nearest 
to  Charidea  splendida,  Herr.-SohafiT. 

Hbliitba,  Butler. 

HBLnrBA  LELBX,  Sp.  U. 

MaU,  Closely  allied  to  H,  apicalisj  Herr.-Sch.,  from  which  it  differs 
as  follows : — the  primaries  are  broader,  the  white  mark  at  the  apex 
is  very  much  smaller,  the  blue  bands  are  much  wider  and  deeper  in 
colour ;  the  secondaries  are  bright  n^etallic  blue  excepting  near  the 
apex,  which  is  black  with  a  narrow  white  margin.  In  the  female  the 
primaries  are  much  blacker  than  in  the  female  of  H,  apicalis,  and 
the  secondaries  are  deep  ultramarine  blue,  the  segments  of  the 
abdomen  being  edged  with  the  same  colour.  Expanse,  c^  1}  inch, 
2  If  inch. 

Hob,  Ecuador :  Sarayacu,  Chiguinda,  Intaj  (Mtis.  Druee). 

A  distinct  species,  allied  to  Heliura  apicalis^  Herr.-Sch.,  and 
Hdiura  alpha^  Druce,  the  fen^le  being  quite  distinct  from  the  females 
of  either  of  them. 

AuTOMOLis,  Hiibner. 

AiTTOKOLis  LATANiA,  sp.  u.    (Plate  XLII.  fig.  2.) 

Primaries  chrome-yellow,  the  apex  edged  with  black,  the  fringe 
black.  Secondaries  black,  with  the  costal  margin  from  the  base  to  the 
apex  broadly  banded  with  chrome-yellow.  The  head  bright  metallic 
blue ;  the  thorax,  collar,  and  teguleB  chrome-yellow  ;  the  abdomen 
black;  the  anus  and  the  four  anal  segments  spotted  with  bright  metal- 
lic blue ;  the  basal  segments  spotted  with  chrome-yellow  on  each  side ; 
the  underside  of  the  abdomen  banded  with  chrome-yellow ;  antennas 
and  legs  black.    Expanse  1|  inch. 

Hah.  Interior  of  Colombia  {Mu8.  Druce). 

A  fine  insect,  allied  to  Automolissuperba^  Druce. 

Idaltjs,  Walk. 

Idalus  citbuta,  sp.  n.    (Plate  XLII.  fig.  4.) 

Primaries  bright  yellow ;  a  streak  at  the  base,  an  elongated  spot  at 
the  end  of  the  cell,  and  a  small  round  dot  beyond  dark  grey  ;  a  spot 
on  the  inner  margin  close  to  the  base  and  a  long  streak  near  the 
anal  angle  bright  rose-red  ;  below  the  spot  at  the  end  of  the  cell  are 
four  dark  grey  elongated  spots,  the  fourth  on  the  inner  margin. 
Secondaries  white,  shaded  with  pink  ;  the  underside  of  both  wings 
white ;  the  costal  margin,  apex,  and  outer  margin  of  the  primaries 
shaded  with  yellow.  The  head  and  thorax  grepsh  ;  the  collar  yellow 
edged  with  red  :  the  tej^ula)  yellow,  edged  with  red  and  tipped  with 
white ;  the  abdomen  above  bright  red ;  the  aides,  undersides,  and 
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annB  white  ;  the  legs  brownish  white ;  the  antenns  pale  brown, 
jeUowish  at  the  tips.     Expanse  1  j  inch. 

Hab,  Amazons,  Ceara  {Mus,  Druee), 

A  specimen  of  this  beautiful  little  insect  is  in  the  National 
collection  from  San  Paulo,  Brazil. 

Ldalus  lemba,  sp.  n. 

Primaries :  the  basal  half,  and  along  the  costal  margin  to  the  apex, 
pale  brownish  fawn-colour,  the  outer  half  whitish  hyaline  ;  second- 
aries white.  The  head,  thorax,  and  teguln  fawn-colour ;  the  collar 
and  base  of  the  tegulae  white ;  the  abdomen  aboTe  bright  red, 
the  underside  of  the  abdomen  white ;  the  palpi,  antennce,  and  legs 
brownish  white.     Expanse  1|  inch. 

Hab,  Amazons,  Para  (Mu9,  Druee), 

Idklvs  labissa,  sp.  n.     (Plate  XLII.  fig.  5.) 

Primaries  pure  hyaline  white  ;  the  costal  margin  from  the  base  to 
the  apex  and  from  the  base  to  the  anal  angle  pale  brown ;  the  inner 
margin  from  the  base  to  about  the  middle  white,  with  a  small  red 
streak  nearest  the  base.  Secondaries  rose-carmine,  the  costal,  outer, 
and  inner  margin  white,  the  fringe  white.  The  head,  thorax,  and 
tegulsB  white  shaded  with  pink ;  the  abdomen  above  bright  roee- 
carmine,  the  underside  and  two  dots  at  the  base  white ;  the  antenna 
and  fore  legs  pale  brown,  the  other  legs  all  white.    Expanse  1^  inch. 

Hab,  Amazons,  Santarem  (Mus.  Druee), 

Idalus  latinia,  sp.  n.     (Plate  XLII.  fig.  6.) 

Primaries  red  shaded  with  grey  ;  three  Y-«haped  yellow  marks 
along  the  costal  margin,  the  outer  margin  and  a  round-ahaped  mark 
above  the  anal  angle  pale  primrose-yellow,  two  yellow  dots  on  the 
inner  margin ;  near  the  base  a  band  of  very  distinct  red  spots  oroaaes 
the  wing  about  the  middle,  and  the  outer  margin  spotted  with  red ; 
the  fringe  yellow.  Secondaries  pale  reddish  yellow,  llie  head,  thorax, 
and  upperside  of  the  abdomen  red ;  the  underside  and  the  legs  reddish 
yellow ;  the  collar  and  base  of  the  tegul»  bright  yellow ;  antenna 
yellowish  brown.     Expanse  lA  inch. 

Hab.  British  Guiana  {Mus,  Druee), 

Ebchia,  Walk. 

Erchia  latera,  sp.  n.     (Plate  XLII.  fig.  7.) 

Primaries  black,  crossed  beyond  the  middle  from  the  costal  margin 
to  near  the  anal  angle  by  a  wide  semihyaline  white  band  crossed  by 
the  black  veins,  the  costal  margin  streaked  from  the  base  to  near 
the  apex  with  bright  blue ;  a  wide  bright  blue  streak  extends  from 
the  base  to  the  anal  angle,  but  not  quite  reaching  it :  secondaries 
black  shot  with  bright  blue.  The  head,  thorax,  and  the  abdomen  dark 
blue ;  the  underside  of  the  abdomen  whit<e  ;  the  antenna,  palpi,  and 
legs  black.     Expanse  1|  inch. 

Hab,  Ecuador  {Buckley ^  Mus.  Druee). 

A  very  beautiful  insect,  allied  to  £.  jporphtfria^  Cram. 
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Phceooptbra,  Boi8<L 

PHaeoPTBBA  LBBIA,  8p.  11. 

Primaries  pale  jellowish  fawn-oolour,  thickly  irrorated  with 
minute  black  scales ;  an  indistinct  pale  yellow  waved  sub- 
marginal  line  crosses  the  wing  from  the  costal  to  the  inner  margin  ; 
the  fringe  brown  and  yellow.  Secondaries  pale  yellowish  white, 
almost  hyaline  near  the  base ;  the  fringe  yellowish  white  :  the  under- 
side of  both  wings  as  above  but  paler  in  colour.  The  head  and  thorax 
pale  fawn-colour ;  the  abdomen  brownish  black  on  the  upperside,  the 
underside  and  the  legs  yellowish  fawn-colour,  the  antennae  blackish 
brown.    Expanse  2|  inches. 

Eah,  Ecuador,  Sarayacu  (Buckley,  Mus,  Druee), 

Ph<booptbba  lsda,  sp.  n. 

Primaries  and  secondaries  pale  yellowish  hyaline,  darkest  along 
the  costal  and  inner  margins  of  both  wings,  the  costal  margin  of  the 
primaries  dotted  with  brown.  The  head,  thorax,and  tegulte  pale  fawn- 
oolour,  a  black  dot  on  the  base  of  each  of  the  tegulae  ;  the  upperside  of 
the  abdomen  pale  orange-yellow,  the  underside  yellowish  white ;  the 
legs  orange-yellow  spotted  with  black  ;  the  antennsD  dark  brown. 
Expanse  3  inches. 

Hah,  Dominica  (Angas,  Mus,  Druce), 

This  insect  is  allied  to  P,  elota,  Moschler. 

Phckgoptera  laxtbia,  sp.  n. 

Primaries  and  secondaries  uniformly  pale  yellowish  hyaline,  with 
all  the  veins  dark  brown ;  the  head,  thorax,  abdomen,  and  legs 
orange-yellow;  the  antennse  black.     Expanse  2|  inches. 

Hab.  Trinidad  (Mus,  Druee), 

A  distinct  species,  very  unlike  any  others  known  to  me. 

PH(EeOPTEBA  ALMOPIA,  Sp.  n. 

Primaries  and  secondaries  pale  greyish  brown,  the  secondaries 
whitish  near  the  base,  the  veins  on  the  primaries  darker  brown  than 
the  ground-colour  of  the  wing.  The  head  and  thorax  blackish  brown ; 
the  abdomen  on  the  upperside  yellow  banded  with  black,  the  under- 
side dark  brown ;  the  antennae,  palpi,  and  the  legs  almost  black. 
Expanse  2^  inches. 

Bab,  Antioquia,  Frontino  (Salmon,  Mus,  Druee), 
This  insect  is  allied  to  P,  umber^  Cram.,  but  is  a  smaller  and  much 
paler  coloured  species. 

Ph<e60ptrra  alsa,  sp.  n. 

Primaries  reddish  hyaline  brown,  darkest  at  the  base  and  along 
the  costal  and  inner  margin,  a  very  indistinct  waved  submarginsd 
line  crosses  the  wing  from  the  costal  to  the  inner  margin  above  the 
anal  angle.  Secondaries  almost  hyaline  excepting  at  the  apex 
and  partly  round  the  outer  margin,  which  is  shaded  with  reddish 
brown.  The  head,  thorax,  abdomen,  and  legs  brownish  fawn-colour ; 
antennae  black.    Expanse  2^  inches. 

Hab.  Dominica  (Angas,  Mus,  Dnwe), 
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Phcegoptbra  ambrosia,  sp.  n. 

Primarieti  dark  brown,  with  all  the  veins  black,  marked  much  the 
same  as  those  of  P.  suffasa^  Herr.-Schaffi,  but  considerably  darker ; 
secondaries  brownish  hyaline.  The  head,  thorax,  and  t^gulss  dark 
brown,  the  coUar  and  teguhe  banded  with  red  ;  the  upperside  of  the 
abdomen  bright  carmine :  the  anus  and  last  two  segments  banded 
with  black  ;  the  sides  and  the  underside  of  the  abdomen  dark  brown  ; 
the  antennas  and  legs  brown,  the  palpi  black.     Expanse  3j|  inches. 

Hab,  Antioquia,  Erontlno  {Salmony  Mus.  Druce), 

A  fine  species.     AUied  to  P,  suffum^  Herr.-Schaff. 

Arctia. 

Arctia  RODRieutzi,  sp.  d. 

Primaries  black,  with  a  pinkish-white  streak  extending  from  the 
base  almost  to  the  anal  angle,  on  the  costal  side  of  the  streak  beyond 
the  middle  is  a  large  pinkish- white  -^-shaped  mark,  and  on  the  costal 
margin  near  the  base  is  a  small  stteak  crossing  the  wing  almost  to  the 
inner  margin.  Secondaries  bright  carmine,  broadly  bordered  with 
black,  above  which  close  to  the  anal  angle  is  a  row  of  three  small 
black  spots.  The  head,  antennae,  thorax,  teguhe,  and  legs  black,  the 
abdomen  bright  carmine ;  the  anus  and  underside  black.  Expanse 
1^  inch. 

Uah,  Guatemala,  in  the  City  {Rodriguez), 

Fam.  MsLAMSRin^. 
Thirmida,  Walk. 
Thirmida  sttperba,  sp.  n.     (Plate  XLtl»  fig.  10.) 
Primaries  black  glossed  with  dark  blue,  the  basal  half  of  the  wing 
bright  orange,  the  orange  colour  does  not  extend  to  either  the  cost>al 
or  inner  margin ;  the  veins  crossing  the  orange  are  black :  secondaries 
black  glossed  with  bright  dark  blue ;  the  fringe  of  both  wings  black. 
The  antennae,  palpi,  head,  thorax,  and  legs  black ;  the  abdomen  bright 
blue.     Expanse  2  inches. 

Hah,  Upper  Amazons  {Mus,  Druce), 

This  fine  species  is  allied  to  Scea  cleonica^  Druce < 

Thirmida  dimiduta.    (Plate  XLII.  fig.  11,  ? .) 

Thirmida  diniidiatay  Walk.  Cati  ii.  p.  466. 

Walker  described  the  male  of  this  fine  insect.  I  now  give  a 
figure  of  the  female  from  a  specimen  in  my  own  collection  from 
Colombia ;  both  sexes  are  in  the  Hope  collection  dt  Oxford. 

FLAViNiAi  Walk. 

^LATINIA  AtiCIDAXEA,  Sp.  U. 

Primaries  and  secondaries  bright  citron-yellow ;  the  cost^  outer, 
and  inner  margins  of  both  wings  narrowly  bordered  with  deep  black ; 
the  black  is  Widest  at  the  apex  of  the  primaries.  The  head,  thorax, 
antennae,  palpi,  and  legs  black  ;  the  abdomen  black,  banded  on  the 
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sides  with  yellow.  The  sexes  are  alike,  the  onl}*  difference  being 
that  the  antenn®  of  the  male  are  pectinated,  those  of  the  femJEile 
simple.     Expanse  1|  inch. 

Hab,  Panama,  Chiriqui  (Arce^  Mus,  Druee);  Ecuador,  Intaj 
(Buckley,  Mua,  Druce). 

Flatinia  LBMOiriA,  sp.  n.     (Plate  XLTT.  fig.  8.) 

Primaries  black,  with  a  wide  central  yellow  streak  extending  from 
the  base  to  the  end  of  the  cell.  Secondaries  bright  yellow,  broadly 
bordered  with  black.  The  head,  thorax,  abdomen,  and  l^s  black. 
Sexes  are  alike,  excepting  the  antennae  of  the  male  are  pectinated, 
those  of  the  female  simple.     Expanse  1|  inch. 

Bab.  Ecuador,  Chiguinda  (Buckley^  Mus.  Druce), 

DsTARA,  Walk. 
Detaba  lassippa,  sp.  n.    (Plate  XLII.  ^g.  13.) 

Primaries  with  the  basal  half  of  the  wing  bright  chrom^yellow, 
the  costal  and  the  apical  half  brownish  black,  with  a  large  oval  cream- 
coloured  spot  nearest  the  apex.  Secondaries  chrome-yellow,  broadly 
bordered  with  black  from  the  apex  to  the  anal  angle.  The  head, 
autenns,  and  palpi  black ;  the  thorax,  tegulae,  abdomen,  and  legs 
chrom^yeUow,  the  anus  tipped  with  black.  The  underside  of  the 
wings  the  same  as  aboTe,  but  paler  in  colour.     Expanse  l-j^  inch. 

Hah,  Colombia,  Bogota  (Mus.  Druce), 

This  species  is  allied  to  Devara  onoba,  Druce. 

MicRoeiTOK,  Feld. 
MiCRoeiioif  LARissA,  sp.  n. 

Primsries  brownish  black,  crossed  in  the  middle  from  the  costal 
to  the  inner  margin  with  a  wide  cream-coloured  band.  Secondaries 
cream-coloured,  dusky  at  the  base  and  broadly  bordered  with  black 
from  the  apex  to  the  anal  angle.  The  head,  tegulse,  and  abdomen 
bright  metallic  green,  the  collar  orange ;  the  thorax,  antennae,  and 
palpi  dark  brown,  the  legs  cream-colour.     Expanse  1^  inch. 

ffab.  Ecuador,  Sarayacu  {Buckley^  Mus,  Druce), 

MiCBOeiTON  LATONA,  Sp.  U. 

Primaries  and  secondaries  black,  both  wings  broadly  banded  in 
the  middle  with  dark  yellow,  the  band  on  the  secondaries  not  reaching 
the  outer  margin,  a  small  metallic  blue  Bpot  at  the  base  of  the  pri- 
maries ;  the  underside  the  same  as  above  excepting  that  tbe  base  of 
both  the  wings  is  bright  blue,  and  a  large  blue  spot  beyond  the  orange 
band  on  the  primaries.  The  head,  thorax,  and  abdomen  black,  the 
abdomen  banded  with  metallic  green  ;  tbe  coUar  orange ;  the 
antennae,  palpi,  and  legs  black.     Expanse  1|  inch. 

Bab,  Ecuador,  Intaj  {Buckley y  Mus,  Druce), 

MlCB0eiT05  ALSA,  sp.  U. 

Primariefl  pale  yellow,  with  the  apex,  oxiter  and  inner  margins 
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broadly  bordered  with  black,  a  black  streak  extending  from  the  base 
along  the  costal  margin  to  about  the  middle.  Secondaries  yellow, 
bordered  with  black  along  the  costal  margin,  the  apex  and  outer 
margin,  to  the  anal  angle.  The  underside  the  same  as  aboye  bat 
considerably  paler  in  colour.  The  head  and  thorax  brownish  black ; 
the  abdomen  black,  striped  with  yeUow,  the  underside  yellowish 
white  ;  antennae  and  palpi  black,  the  le^  yellow.  Expanse  1|  inch. 
Hab.  Ecuador,  Sarajacu  (Buckley,  Mum.  Druce). 

Pakiasis,  gen.  hot. 

The  thorax  and  abdomen  slender,  the  abdomen  extending  slightly 
beyond  the  wings ;  the  head  small,  the  palpi  very  minute ;  proboscis 
rather  long,  slender ;  antenn®  one  third  the  length  of  the  wing,  very 
deeply  pectinated  ;  the  legs  slender.  Primaries  long,  narrow  at  the 
base,  broad  and  much  rounded  at  the  apex,  the  costal  margin 
straight ;  secondaries  rather  long,  rounded  at  the  apex  and  anal 
angle. 

Pakiasis  aleopetra,  sp.  n.    (Plate  XUI.  fig.  9.) 

Primaries  and  secondaries  uniformly  dark  glossy  blue,  almost 
black  at  the  apex  of  the  primaries,  which  are  crossed  from  the  costal 
to  the  outer  margin  by  a  white  band  which  is  slightly  hyaline,  the 
band  does  not  extend  to  either  of  the  margins  ;  a  semihyaline  round 
spot  dose  to  the  base ;  the  fringe  of  both  wings  bluish  black.  The 
head,  antennee,  and  palpi  black ;  the  collar  and  front  of  the  thorax 
orange-yellow  ;  the  thorax  and  abdomen  dark  glossy  blue,  the  anus 
and  legs  black.    Expanse  Ij  inch. 

Hah.  Interior  of  Colombia  {Mum.  Druce). 

Fam.  LiPARiDJE. 
Gknussa,  Walk. 
Genussa  altara,  sp.  n. 

Primaries  and  secondaries  semihyaline  white,  the  costal  apex, 
outer  and  inner  margins  bordered  with  greyish  black ;  a  streak  at  the 
end  of  the  cell  and  the  reins  greyish  black  ;  the  underside  the  same 
as  aboTe.  The  head,  thorax,  and  abdomen  white,  the  anus  dusky 
white  ;  antenme  black,  legs  white.     Expanse  1|  inch. 

Hah.  Ecuador,  Sarayacu  {Buckley^  Mum.  Druce). 

This  species  is  allied  to  OenuMMa  celerenariay  Walk. 

Eagles,  Hiibn. 
Eacles  lbona,  sp.  n. 

Primaries  greyish  brown ;  three  spots  close  to  the  base^  one  in  the 
cell,  and  two  elongated  streaks  at  the  end  of  the  cell,  a  row  of  oval- 
shaped  spots  crossing  the  wing  beyond  the  middle  from  the  costal 
to  the  inner  margin,  and  a  marginal  row  of  elongated  streaks  ex- 
tending from  the  apex  to  the  anal  angle,  all  creamy  white.  Secon- 
daries greyish  brown,  the  basal  half  of  the  wing  and  a  mai^inal  row 
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of  elongated  streaks  extending  from  the  apex  to  the  anal  angle 
pale  primrose-yellow,  the  base  and  a  large  spot  at  the  end  of  the 
cell  bright  red ;  on  the  underside  the  spots  are  more  suffosed  and  of 
a  dark  yellow  colour,  with  a  large  red  spot  at  the  end  of  the  cell  on 
both  wings.  The  head,  thorax,  teguUe,  and  abdomen  dark  greyish 
brown,  the  base  of  the  tegolae  yellow,and  the  thorax  streaked  with  two 
wide  yellow  lines,  the  sides  of  the  abdomen  streaked  with  yellow, 
the  upper  and  underside  of  the  abdomen  banded  with  red  ;  the  an- 
tenn®  and  legs  black.  Expanse  5  inches. 
Bab,  Paraguay,  Uroguay  (Mua.  Druce), 
A  fine  distinct  species,  allied  to  E.  splendens,  Druce. 

CoLOHADiA,  Pack. 

COLORABIA  LBFIA,  Sp.  U. 

Primaries  and  secondaries  almost  uniformly  dark  brown,  darkest 
along  the  costal  margin  and  at  the  apex  of  the  primaries,  the  Teins 
are  all  slightly  darker  than  the  ground-colour  of  the  wings ;  the 
underside  of  tiie  primaries  are  slightly  greyish.  The  head,  thorax, 
tegulse,  abdomen,  and  legs  all  dark  brown;  the  antennsD  black. 
Expanse  5^  inches. 

Bab.  Paraguay  (Mtu.  Druee). 

Fam.  Lasiocampio^ 
DiBPHiA,  Hiibn. 
DiBPHiA  LAYUBNA,  sp.  u.    (Plate  XTJII.  fig.  1.) 

Primaries  semihyaline,  black,  thickly  irrorated  with  yellow  scales ; 
the  Teins  all  deep  black ;  a  yellow  spot  at  the  base  of  the  cell  and  a 
yellowish  band  at  the  end  of  the  cell.  Secondaries  semihyaline  black, 
with  the  fringe  black  and  white.  The  underside  of  both  wings  pale 
blackish  brown  with  a  yellowish  tinge,  and  a  white  spot  at  the  end 
of  the  cell  of  both  primaries  and  secondaries,  the  costal  margin  of 
the  latter  edged  with  yellow.  The  head,  thorax,  and  tegulss  black, 
clothed  with  long  yellowish  hairs ;  the  collar  yellow,  the  abdomen 
black,  banded  with  yellow ;  the  anus  and  legs  red ;  antenn®  black. 
Expanse  2^  inches. 

Bab.  Ecuador,  Intaj  {Buckley ^  Mu$.  Druce). 

This  insect  is  very  distinct  from  all  known  to  me  and  has  not 
any  near  ally. 

DiEPHIA  LATEKEDIA,  Sp.  U. 

Primaries  very  like  D.  ro^ea^  Druce,  but  much  browner  in  colour, 
and  instead  of  the  straight  lines  that  cross  the  wings  in  that  speciea 
is  a  series  of  lunular-shaped  yellow  markings  edged  with  black, 
extending  from  the  costal  to  the  inner  margin ;  the  darker  markings 
are  all  more  defined,  the  spot  at  the  end  of  the  cell  being  consider- 
ably larger.  Secondaries  dark  brown,  with  a  yellowish  tinge  at  the 
base,  and  the  black  submarginal  line  very  distinct.  The  head  and 
thorax  dark  brown ;    abdomen  orange-yellow  banded  with  black, 
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and  with  a  central  black  line  from  the  base  to  the  anus ;  the  sides 
and  underside  of  the  abdomen  black ;  the  outer  sides  of  the  legs 
fawn-colour,  the  inner  sides  black  ;  antennse  orange ;  palpi  orange  in 
front,  black  at  the  sides  and  back.  The  sexes  are  alike.  Expanse, 
(S  3  inches,  $  4  inches. 

Hab.  Ecuador,  Sarajaou  (Buckley,  Mus,  Druce). 

A  Tery  distinct  species,  allied  to  D.  rosea,  Druce,  from  Mexioo. 

Dbaconipteris,  Hiibn. 

Dbaconiptebis  oigantea,  sp.  n.    (Plate  XLTII.  fig.  4.) 

Primaries  and  secondaries  pale  fawn-oolour,   becoming  almost 
yellow  round  the  outer  margins ;  the  costal  margin  of  the  primaries 
edged  with  yellow  ;  a  straight  yellow  line  edged  with  white  on  the 
outer  side  extends  from  the  apex  to  about  the  middle  of  the  inner 
margin,  on  the  outer  side  of  which  is  a  row  of  yellowish  lonular- 
shaped  marks  ;  the  apex  and  part  of  the  fringe  black  ;  the  apical 
part  of  the  wing  clouded  with  white ;  a  yellowish  streak  at  the  end 
of  the  cell ;  on  the  inner  point  of  the  streak  is  a  Tery  minute  black  dot. 
Secondaries  crossed  below  the  middle  from  the  costal  to  the  inn^ 
margin  with  a  faint  yellow  line,  below  which  is  a  dusky  band  with 
whitish  lunular-shaped  markings ;  the  fringe  at  the  apex  black,  thit 
round  the  outer  margin  yellowish  white.  The  underside  of  both  wings 
fawn-colour  shaded  with  yellow,  and  irrorated  with  brown  scales ; 
both  wings  with  a  submarginal  brown  line.     The  head,  thorax,  and 
abdomen  pale  fawn-colour  ;    the   underside  of  the  latter  rather 
darker ;  antennee  yellowish  fawn-colour ;  palpi  dark  brown ;  legs 
yellowish  brown.    Expanse  3^  inches. 

Hab.  Ecuador,  Sarayacu  {Buckley,  Mus.  Druce). 

A  fine  distinct  species,  much  the  largest  known  to  me  belonging 
to  the  genus  Draeanipteris. 

OiTTEiaTS,  Hiibn. 

OxTTBinjs  LiYSBKA,  sp.  u.    (Plate  XLTTT.  fig.  5.) 

Primaries  and  secondaries  uniformly  yellowish  fawn-colour  ;  the 
primaries  crossed  from  the  costal  margin  near  the  base  to  the  inner 
margin  by  four  waved  lines,  and  considerably  beyond  the  middle  by 
several  very  indistinct  waved  lines  ;  a  submarginal  row  of  blackish, 
lunular-shaped  markings  extends  from  the  costal  margin  near  the 
apex  to  the  inner  margin  ;  two  large  black  spots  at  the  end  of  the 
cell,  that  nearest  the  costal  the  smallest ;  the  outer  portion  of  the 
wing  is  clouded  with  silvery  white.     Secondaries  wiUi  the  submar- 
ginal row  of  blackish  lunular-shaped  markings  the  same  as  on  ^ 
primaries,  and  with  a  marginal  waved  silvery-white  line  extending 
from  the  apex  to  the  anid  angle.     The  underside  yellow^  ^th  ^ 
pinkish  shade,  and  with  the  darker  lines  more  distinct  than  thej  are 
on  the  upperside.    The  head,  thorax,  and  abdomen  fawn-colour; 
antennsD,  palpi,  and  legs  brownish.     Expanse  4  inches. 

Hab.  Ecuador,  Intaj  (Buckley,  Mus.  Druce). 

A  fine  species,  not  dosely  allied  to  any  other  known  to  me. 
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EBI06ASTER,  Germcr. 
Ebiogasteb  alebia,  sp.  n. 

Primaries  pale  grey,  shaded  with  dark  browa,  and  crossed  from 
the  costal  to  the  inner  margin  with  waved  white  lines ;  a  dark- 
brown  elongated  spot  at  the  end  of  the  ceU.  Secondaries  very  pale 
grey,  wiUi  a  ai^marginal  waved  white  line  extending  from  the  apex 
almost  to  the  imal  angle,  but  not  quite  reaching  it ;  the  fringe  and 
underside  of  both  wings  pale  grey.  The  head,  thorax,  and  abdo- 
men pale  grey;  antennsB  and  legs  greyish  brown.  Expanse  2| 
inches. 

Hab,  Ecuador,  Sarayacu  {Buckley,  Mus,  Druce). 

This  species  is  allied  to  Eriogaster  submarginalis^  Walker,  from 
Colombia. 

Htbrias,  Herr.-SchaflT. 

Htdrias  amathttria,  sp,  n. 

Primaries  brown,  thickly  irrorated  with  very  minute  black  scales ; 
a  large  black  spot  at  the  end  of  the  cell,  beyond  which  is  a  row  of 
very  minute  white  dots  crossing  the  wing  from  the  costal  to  the 
inner  margin ;  a  faint  submarginal  black  fine  extends  from  near  the 
apex  to  the  anal  angle.  Secondaries  pinkish  brown;  the  costal 
i^^^^'  margin  dark  brown,  irrorated  with  minute  black  scales  from  the 

tn  ^'  hwae  to  the  apex.   The  underside  of  both  wings  uniform  pale  brown. 

tl:^  The  head,  thorax,  and  base  of  the  abdomen  dark  brown ;  the  abdo- 

it?^  ^"  men  pinkish  brown ;  the  antennsB,  palpi,  and  legs  brown.    Expanse 

bri^- '  H  inch. 

Hah,  Ecuador,  Sarayacu  {Buckley^  Mus,  Druee). 
This  species  is  allied  to  Hydrias  psorica,  Herr.-Schaff* 

Hydrias  lascoria,  sp.  n.     (Plate  XLII.  fig.  12.) 

Primaries  reddish  brown,  with  the  veins  mostly  black ;  a  dark- 
brown  mark  near  the  base  below  the  cell,  beyond  which  a  narrow 
waved  black  line  crosses  the  wing  from  the  costal  to  the  inner 
j^  margin ;  the  costal  margin  broadly  streaked  with  greyish  white. 

^"^^  Secondaries:  the  costal  half  of  the  wing  greyish  white,  slightly 
^  ^  uj,  irrorated  with  brown  scales ;  the  abdominal  half  of  the  wing  pale 
i  ^%  ^  reddish  brown ;  a  submarginal  dark  brown  waved  line  extends  from 
^^  iA  ^®  ^P®^  ^  ^^^  ^°^  angle.  The  underside  uniformly  pale  reddish 
mafP^.  brown^  slightly  greyish  at  the  apex  of  the  secondaries.  The  head, 
t  ^^f  thorax,  and  abdomen  dark  brown,  the  collar  grey ;  antennae,  palpi, 
;r  r"  .^  and  legs  brown.  Expanse  1|  inch. 
fititli*"'  ff^^  Ecuador,  Sarayacu  {Buckley,  Mw,  Druce), 

"  jjiic«^  Httouas  lavdia,  sp.  n. 

de  y^**^^  Primaries  dark  brown  ;  the  costal  margin,  a  wide  line  extending 

jictt^^  from  near  the  apex  and  crossing  the  wing  about  the  middle  to  the 
leB  ^^^  inner  margin,  creamy  white ;  on  the  inner  side  of  the  line  is  a  second 
icbes-  narrow  curved  white  line,  which  joins  the  first  about  the  middle  of 

the  wing ;  a  very  indistinct  waved  submarginal  white  line  extends 
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from  the  apex  to  the  anal  angle.  Secondaries  pale  reddish  brown, 
with  a  white  streak  at  the  apex ;  the  fringe  of  both  wings  brown. 
The  underside  of  both  wings  pale  brown,  with  a  slight  reddish  tinge. 
The  head,  thorax,  and  abdomen  dark  brown  ;  antennse,  palpi,  and 
1^  greyish  brown.    Expanse  1 J  inch. 

Bab,  Ecuador  (BuckUy^  Mus,  Druce), 

This  insect  is  not  nearly  allied  to  any  species  known  to  me. 

Htdrias  axpiba,  sp.  n.    (Plate  XLII.  fig.  14.) 

Primaries  silvery  white ;  a  large  spot  at  the  base,  one  at  the 
apex,  and  one  beyond  and  below  cell  nearest  the  anal  angle  and  the 
outer  margin  all  reddish  brown ;  two  small  spots  at  the  end  of  the 
cell  and  two  narrow  waved  lines  black.  Secondaries  reddish  brown, 
with  the  apical  half  of  the  wing  silvery  white ;  a  submarginal  waved 
black  line  extends  from  the  apex  to  near  the  anal  angle.  The  under- 
side of  both  wings  reddish  brown ;  the  apex  of  the  secondaries 
slightly  greyish.  The  head,  thorax,  abdomen,  antennas,  palpi,  and 
legs  reddish  brown.     Expanse  If  inch. 

Hah,  Ecuador,  Sarayacu  (Buckley,  Mus,  Druce). 

A  very  fine  insect,  quite  distinct  from  any  other  known  to  me. 

Htdbias  ahida,  sp.  n.     (Plate  XLTT.  fig.  15.) 

Male,  Primaries  pale  fawn-colour ;  a  wide  white  band  edged  with 
black  crosses  the  wing  about  the  middle  from  the  costal  to  the  inntf* 
margin,  and  a  faint  submarginal  line  extends  from  the  apex  to  the 
anal  angle.  Secondaries  pale  fawn-colour;  the  cost^  margin 
broadly  bordered  with  greyish-white  irrorated  fawn-coloured  scales. 
The  underside  of  both  wings  uniformly  pale  whitish  fown-colour. 
The  head  and  thorax  greyish  ;  the  antennsd,  palpi,  abdomen,  and  legs 
fawn-colour.  The  female  the  same  as  tiie  male,  but  larger,  and 
with  all  the  markings  more  distinct.  Expanse,  c^  1|  inch,  $  2| 
inches. 

Bah,  Ecuador,  Sarayacu  (Buckley,  Mui,  Druce), 

This  species  difiers  from  all  the  species  of  Hydruu  known  to  me 
in  having  the  wide  white  band  across  the  primaries. 

Htdbias  lbcoa,  sp.  n. 

Primaries  and  secondaries  almost  uniform  pale  brown,  slightly 
darkest  along  the  costal  margin  of  the  former ;  primaries  with  a 
large  triangidar  white  spot  dose  to  the  base ;  the  Mnge  pale  brown ; 
the  underside  the  same  as  above,  but  without  the  white  triangular 
spot.  The  head,  thorax,  and  abdomen  pale  brown ;  the  antenno 
black.     Expanse  1|  inch. 

Bah,  Ecuador,  Sarayacu  (Buckley,  Mia,  Druce), 

Apatslodes,  Packard. 

Apatelodes  anava,  sp.  n. 

Primaries  pale  fawn-colour,  crossed  from  the  costal  to  the  inner 
margin  with  three  dark-brown  bands,  edged  on  the  outer  side  with 
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indistinct  whitish  lines ;  a  row  of  minute  black  dots  crosses  the  wing 
beycHid  the  third  band ;  a  small  hyaline  white  spot  dose  to  the 
apex,  and  a  marginal  white  line  extends  from  the  apical  white  spot 
to  the  anal  angle.  Secondaries  pale  pinkish  fawn-colour,  crossed 
about  the  middle  from  the  apex  to  the  inner  maigin  by  two  narrow 
brown  lines ;  the  fringe  of  both  wings  brown.  The  underside  of 
both  wings  very  pale  brownish  fawn-colour,  with  all  the  lines  very 
indistinct,  excepting  those  on  the  secondaries,  which  are  darker  than 
above.  The  thorax  and  abdomen  pale  fawn-colour;  the  head, 
antennas,  palpi,  and  legs  darker  brown.    Expanse  2  inches. 

Hah,  Ecuador,  Sarayacu  {Buckley,  Mus.  Bruce). 

This  species  is  allieid  to  Apatdodes  hiymhydna,  Feld.,  but  very 
different  in  colour  and  markings. 

(EOECLOSTBRA. 
(ECECLOSTERA  AMORIA,  Sp.  n. 

Primaries  pinkish  fawn-colour,  shaded  with  grey,  crossed  from 
the  costal  to  the  inner  margin  by  three  indistinct  waved  brown  lines ; 
a  black  dot  at  the  end  of  the  cell  and  a  white  hyaline  spot  dose  to 
the  apex.  Secondaries  reddish  fawn-colour,  crossed  from  the  apex 
to  the  anal  angle  with  a  narrow  brown  line ;  the  fringe  of  both 
wings  brown  ;  the  underside  pale  fawn-colour ;  the  head,  thorax, 
abdomen,  antennse,  and  legs  reddish  fawn-colour.  Expanse  2 
inches. 
Hab.  Ecuador,  Sarayacti  {Buckley^  Mus.  Bruce), 
This  spedes  is  allied  to  (Bcedostera  micropua^  Walk. 

Fam.  LiMACODin^. 
Dalcbra,  Herr.-Schaff. 

Dalovra  lbbvrna,  sp.  n. 

Primaries  creamy  white,  with  a  wide  submarginal  reddish-brown 
band  extending  from  near  the  apex  to  the  anal  angle ;  a  small 
reddish-brown  spot  at  the  end  of  the  cell.  Secondaries  creamy 
white,  tipped  with  reddish  brown  at  the  anal  angle.  The  head, 
thorax,  and  abdomen,  antennae  and  legs  reddish  brown.  The  under- 
side of  the  wings  yellowish  white,  wi^out  any  markings.  Expanse 
1^  inch. 

Bab.  Ecuador,  Sarayacu  (Buckley^  Mus.  Bruce). 

A  distinct  spedes,  allied  to  B.  abrasa,  Herr.-Schaff. 

Dalcira  ampbla,  sp.  n. 

Primaries  white ;  the  costal  half  slightly  hyaline ;  the  inner  margin 
and  anal  angle  shaded  with  pale  brown ;  a  brown  streak  just  above 
Uie  anal  angle ;  the  marginid  line  brown.  Secondaries  pure  white, 
slightly  shaded  with  brown  on  the  outer  margin  close  to  the  anal 
angle.  The  head,  thorax,  and  the  abdomen  pale  yellowish  brown ; 
the  antennsB  and  legs  slightly  darker  brown.    Expanse  1^  inch. 

Hah.  Boliyia  {Buckley,  Mus.  Bruce). 

This  spedes  is  not  closely  allied  to  any  other  known  to  me. 
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Daloesa  laxta,  sp.  n. 

Primaries  brownish  grey,  crossed  from  the  costal  to  the  inner 
margin  with  narrow  waved  brown  lines.  Secondaries  dark  grey, 
palest  at  the  base ;  the  underside  of  both  wings  grey,  without  any 
markings.  The  head,  thorax,  and  abdomen  pale  grey ;  the  antennie 
and  legs  pale  brown.    Expanse  1|  inch. 

Hah,  Ecuador,  Sarayacu  {Buckley^  Mu$.  Ih-uce). 

A  distinct  species,  allied  to  D.  ampela^  Druce. 

MiRESA,  Walk. 

M1RB8A  (?)  AMisEirA,  sp.  n. 

Primaries  pale  fawn-colour,  with  a  large  reddish-brown  mark 
close  to  the  anal  angle,  and  extending  along  the  inner  mai^n  almost 
to  the  base ;  the  dark  brown  is  crossed  by  two  narrow  white  lines, 
and  is  shaded  with  white  nearest  the  anal  angle.  Secondaries  pale 
fawn-colour,  slightly  dusky  near  the  anal  angle  ;  the  fringe  of  boUi 
wings  pale  brownish  fawn-colour.  The  head,  thorax,  and  abdomen, 
antennse  and  legs  pale  fawn-colour ;  a  tuft  of  dark  reddish-brown 
hairs  at  the  base  of  the  thorax.     Expanse  1|  inch. 

Hah.  Ecuador,  Sarayacu  {Buckley ^  Mug.  Bruce), 

A  beautiful  little  species,  very  distinct  from  all  known  to  me. 
I  place  it  in  the  genus  Miresa  with  considerable  doubt. 

Fam.  BoMBTOiD^. 
Prismoptbra,  ButL 

Prismoptera  amihttla,  sp.  n. 

Primaries  and  secondaries  quite  hyaline ;  the  costal,  outer,  and 
inner  margins  and  the  veins  yellow  ;  the  base  of  the  costal  margin 
white  ;  the  secondaries  with  a  small  black  spot  on  the  inner  margin 
a  little  above  the  anal  angle.  The  head  greyish  ;  collar  yellow ; 
thorax  and  abdomen  dark  reddish  brown  ;  antenne  and  legs  yellow- 
ish brown.     Expanse  1 1  inch. 

Hah,  South-east  Brazil  {Mus,  Bruce), 

A  distinct  species,  allied  to  Prismoptera  opalina,  Butler. 

Carthara,  Walk. 

CaRTHARA  AJ1I8ENA,  Sp.  U. 

Male,  Primaries  dull  brown,  crossed  by  three  waved  darker  brown 
lines,  and  close  to  the  apex  an  elongated  reddish-brown  spot. 
Secondaries  brown,  with  three  short  white  streaks  along  the  inner 
margin.  The  head,  thorax,  and  abdomen  yellowish  brown  ;  antenns 
dark  brown.  The  female  is  considerably  larger  and  much  darker 
in  colour,  the  primaries  being  much  irrorated  with  grey  scales ;  the 
secondaries  are  also  blacker.     Expanse,  cf  1|  inch,  $  2  inches. 

Hah,  Ecuador,  Sarayacu  (Buckley^  Mus,  Bruce), 

A  very  distinct  npecies,  allied  to  Carthara  vccca,  Druce,  from  the 
Volcau  de  Chiriqui. 


1890.]  CENTRAL  AND  SOUTH  AMERICA.  507 

AiTTHocBOCA,  Butler. 

AlTTHOCBOCA  LBBETHBA,  Sp.  D. 

Primaries :  the  costal  half  of  the  wing  pale  citron-yellow,  with  a 
pinkish  tinge  near  the  apex;  the  inner  half  of  the  wing  dusky 
brown ;  two  narrow  brown  lines  cross  the  wing  from  the  costi^ 
margin  close  to  apex  to  the  inner  margin  above  the  anal  angle. 
Secondaries  pale  reddish  brown,  crossed  by  two  indistinct  darker 
brown  lines;  an  orange-coloured  streak  at  the  anal  angle.  The 
underside  much  the  same  as  aboTe,  but  with  the  markings  more 
indistinct.  The  head,  thorax,  and  the  abdomen  pale  fown-colour ; 
the  antennsB  and  legs  brown.    Expanse  1^  inch. 

Hah,  Ecuador,  Sarayacu  {Buckley^  Mus.  Druce). 

AirmocBocA  axphba,  sp.  n. 

Primaries  pinkish  fawn-colour,  irrorated  with  white  and  crossed 
from  the  costal  to  the  inner  margin  by  four  narrow  waved  black 
lines  ;  a  smaU  black  dot  at  the  end  of  the  cell.  Secondaries  pale 
pinkish  fawn-colour,  darkest  at  the  apex  and  round  the  outer  margin ; 
the  base  and  inner  margin  shaded  with  white ;  a  faint  submarginal 
brown  line  extends  from  the  costal  margin  to  the  anal  angle  ;  the 
fringe  of  both  wings  fawn-colour.  The  head,  thorax,  abdomen, 
antennsB,  palpi,  and  legs  pale  pinkish  fawn-ccdour.  Expanse  1^ 
inch. 

Hob.  Ecuador  {Buclchy,  Mus.  Druce). 

A  small  and  very  distinct  insect,  allied  to  the  preceding  species. 

AirraocKocA  amycla,  sp.  n. 

Primaries  pale  yellowish  fawn-colour,  with  a  very  indistinct 
waved  submarginal  line  extending  from  the  costal  margin  near  the 
apex  to  the  inner  margin  above  the  anal  angle ;  a  large  greenish- 
brown  spot  on  the  costal  margin  dose  to  the  apex,  and  two  small 
black  dots  at  the  end  of  the  cell ;  on  the  outer  side  of  the  submar- 
ginal line  the  wing  is  shaded  with  yellow  near  the  anal  angle. 
Secondaries  pale  fawn-colour,  shaded  with  yellow  at  the  apex  and 
partly  round  the  outer  margin.  The  head,  thorax,  and  abdomen 
pale  fawn-colour ;  the  antennaB  and  legs  brown.     Expanse  1^  inch. 

Hah.  Ecuador,  Sarayacu  (Buckky^  Mus,  Druce), 

ASTHENIDIA,  Westw. 
AsiHSNiniA  BVOXLBXI,  sp.  n. 

Primaries  and  secondaries  pale  yellow,  shaded  with  white  ;  both 
wings  crossed  about  the  middle  by  a  wide  pale-brown  band,  beyond 
which  on  the  primaries  is  a  narrow  dusky  line  that  extends  from 
the  apex  to  the  inner  margin  above  the  anal  angle ;  secondaries 
with  two  submarginal  waved  pale-brown  lines.  The  underside  of 
both  wings  pale  yellow,  with  brown  submarginal  line.  The  thorax 
and  abdomen  pale  yellow ;  the  head,  palpi,  and  legs  black ;  the 
antenns  dark  brown.     Expanse  3|  inches. 

Hob,  Bolivia  (BueJchi/y  Mus.  Dmct) ;  East  Peru  {Mus.  Druce). 
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Abthenidia  amphira,  Bp.  n. 

Primaries  and  secondaries  pure  white,  with  a  ali^t  primrose 
shade  on  the  costal  and  outer  margin  of  hoth  the  wings.  Primaries 
crossed  by  two  dusky  black  lines,  the  first  broad,  the  second  narrow ; 
the  marginal  line  black  ;  a  short  black  streak  at  the  end  of  the  cell ; 
the .  fringe  white.  Secondaries  with  two  dusky  black  bands,  the 
first  narrow,  the  second  broad ;  the  fringe  black ;  a  red  spot  just 
above  the  tail  aud  two  black  spots  on  the  outer  margin.  The  undei^ 
side  of  both  wings  pure  white.  The  head  white,  the  collar  yellow ; 
thorax  and  abdomen  white  ;  the  antennie  dusky ;  the  palpi  white  in 
front,  black  at  the  sides ;  the  legs  black,  bandsd  with  white.  Ex- 
panse 3|  inches. 

Hah,  Ecuador,  Intaj  (Budcleyy  Mas.  Druce). 

This  species  is  allied  to  Asthenidia  transmnariay  Pruoe,  from 
which  it  is  at  once  distinguished  by  its  much  longer  hind  wings, 
and  by  the  bands  being  almost  black  instead  of  pale  brown. 

Eam.  CossmJB. 

Cossus,  Fabr. 

Cossus  AMXTKDASA,  sp.  u.     (Plate  XLII.  fig.  16.) 

Primaries  reddish  pink;  the  base  and  the  outer  margin  dai^ 
brown;  the  wing  is  thickly  streaked  with  minute  bla^  linea. 
Secondaries  dark  brown,  witii  a  red  spot  dose  to  the  anal  angle. 
The  underside  pale  pinkish  brown,  thickly  streaked  with  very  fine 
brown  lines.  The  head,  collar,  and  tegulsB  red ;  the  thorax  brown ; 
abdomen  red,  with  a  brown  line  down  the  middle,  the  underside 
brown ;  legs  brown ;  antenns  and  legs  reddish  brown.  Expanse 
2  inches. 

Hah,  Ecuador,  Sarayacu  {Buckley,  Mus,  Druce), 
A  fine  species,  quite  distinct  from  aU  known  to  me. 

Eam.  HEPIALID.A. 
Hepiaxus,  Eabr. 

HrPIALUS  PAROPUS,  Sp.  U. 

Primaries  yellowish  fawn-colour,  thickly  streaked  near  the  apex 
with  Tery  minute  brown  lines.  Secondaries  reddish  fawn-colour ; 
the  costal  margin  slightly  shaded  with  yellow.  The  head,  thorax, 
abdomen,  and  legs  yellowish  fawn-colour ;  antennaa  dark  brown. 
Expanse  1|  inch. 

Hab.  Ecuador,  Sarayacu  {Buckley,  Mub,  Druce). 

This  species  is  not  dlied  to  any  otiier  known  to  me. 

HxPiALUS  MOMus,  sp.  u.    (Plate  XLIII.  fig.  3.) 

Primaries  fawn-colour,  banded  along  the  costal  mai^  with  dark 
reddish-brown  bands,  and  a  large  reddish-brown  triangular  marking 
below  the  end  of  the  cell ;  a  piukish-iwhite  band  crosses  the  wing  at 
the  end  of  the  cell  and  becomes  wider  on  the  inner  margin ;  a  row 
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of  maiginal  brown  spots  extends  from  the  apex  to  the  anal  angle. 

Secondaries  pinkish  fawn-oolonr,  almost  pink  at  the  base.    The 

head,  thorax,  and  abdomen  reddish  brown ;  antennsB  and  legs  darker 

brown.     Expanse  2f  inches. 

Hah.  Ecuador,  Sarayacn  {Buckley^  Mu9,  Druee), 

A  fine  species,  allied  to  Hepidtus  cantdus^  Butler,  from  Japan. 

HxpiALTTs  KETBLLus,  sp.  u.    (Plate  XLTTI.  fig.  2.) 

Primaries  dark  brown,  banded  with  darker  brown  along  the 
costal  margin  and  near  the  inner  margin  close  to  the  base ;  two 
narrow  white  lines  cross  the  wing  beyond  the  middle,  extending 
from  the  costal  to  the  inner  margin ;  two  large  black  spots  about 
the  middle  of  the  inner  margin  and  a  metallic  gold  spot  at  the  end 
of  the  cell.  Secondaries  blac^sh  brown,  thickly  clothed  with  light 
red  hairs  at  the  base.  The  underside  of  both  the  wings  dark  brown, 
shaded  with  yellow  along  the  costal  and  outer  margin.  The  head, 
thorax,  and  lower  part  of  the  abdomen  dark  brown,  the  basal 
half  of  the  latter  dothed  with  light-red  hairs ;  the  legs  almost 
black ;  the  antennae  black.     Expanse  2^  inches. 

Bab.  Ecuador,  Sarayacu  (Buckley,  Atus.  Druce). 

This  species  is  allied  to  Hepialus  momus,  Druce ;  but  it  is  very 
dbtinct  in  the  markings  and  colours. 

Fam.  NoTODONTiD^. 
Phalera,  Hiibn. 
Phaleba  AMpmssA,  sp.  n. 

Primaries  dark  grey,  thickly  irrorated  with  brown  scales,  and 
crossed  from  the  costal  to  the  inner  margin  with  narrow  dark- 
brown  waved  lines  ;  a  submarginal  waved  white  line  extends  from 
the  costal  margin  dose  to  the  apex  to  the  anal  angle ;  the  marginal 
line  black,  edged  with  white  on  the  inner  side ;  the  fringe  grey. 
Secondaries  dark  brownish  black,  slightly  streaked  with  grey  at  the 
anal  angle ;  a  few  yellowish  hairs  at  the  base  and  on  the  inner 
margin ;  the  fringe  dark  brown.  The  underside  of  both  wings  grey, 
shaded  with  dark  brown,  yellowish  near  the  base.  The  head  and 
front  of  the  thorax  dark  brown ;  the  thorax  and  tegulae  grey,  mixed 
with  dark-brown  hairs ;  the  abdomen  above  blackish  brown,  banded 
with  yellow ;  the  anus  grey ;  the  underside  of  the  abdomen  and 
1^  yellow ;  the  antennae  yellowish  brown.    Expanse  3  inches. 

Hah.  British  Guiana  {Mus.  Druee). 

A  fine  species.  To  some  extent  it  resembles  Phalera  stgmata, 
Butler,  from  Japan;  but  is  altogether  a  larger  and  darker-coloured 
insect. 

Edema,  Walk. 

Edema  laeassa,  sp.  n. 

Male.  Primaries  olive-green,  mottled  with  darker  brown  along 
the  costal  margin  and  beyond  the  cell ;  a  silvery- white  spot  and 
streak  at  the  end  of  the  cell,  beyond  which  is  a  yellowish  mark  and 
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a  row  of  submarginal  minute  black  dots ;  tbe  fringe  olive-brown. 
Secondaries  dark  brown,  palest  at  the  base ;  the  Mnge  pale  greyish 
brown.  Underside :  primaries  pale  brown,  with  a  marginal  row  of 
black  dots  near  the  apex.  Secondaries  gre}ish  brown,  broadly 
bordered  with  darker  brown  round  the  outer  margin.  The  head, 
thorax,  and  anus  olive-green ;  the  antennae  and  abdomen  on  the 
upperside  dark  brown,  the  latter  on  the  underside  pale  greyish 
brown;  the  legs  pale  greyish  brown;  the  palpi  olive-green,  the 
terminal  joint  black.  The  female  the  same  as  the  male,  but  larger, 
and  rather  paler  in  colour.     Expanse,  c^  1^  inch,  $  1|  inch. 

Hah.  Panama,  Chiriqui  {TroUchy  Mum.  Staudinger). 

A  very  distinct  species,  allied  to  Edema  pulchra^  But!.,  from  the 
Amazons. 

Edema  alata,  sp.  n. 

Male.  Primaries  very  pale  greyish  fawn-colour,  speckled  along  the 
costal  margin  and  beyond  the  cell  with  small  brown  streaks  ;  a  row 
of  very  minute  brown  spots  crosses  the  wing  from  the  apex  to  about 
the  middle  of  the  inner  margin ;  several  black  dots  close  to  the 
base.  Secondaries  greyish  wUte,  darkest  at  the  apex  and  round  the 
outer  margin.  The  underside  as  above,  but  paler,  and  with  the  spots 
on  the  primaries  entirely  absent.  The  head,  thorax,  abdomen,  and 
legs  pale  fawn-colour;  the  antennas  darker  brown.  Expanse  1| 
inch. 

Hab,  Panama,  Volcan  de  Chiriqui  (Trotsch^  Mua.  Staudinger). 

One  specimen  in  Dr.  Staudinger's  collection,  very  distinct  from 
anything  I  have  seen. 

(Edemasia,  Packard. 

(EbEXASIA  (?)  ALCDTEDB,  Sp.  U. 

Male.  Primaries  dark  brown,  with  a  reddish-brown  spot  and  two 
yellow  lines  close  to  the  base  ;  a  greyish-white  row  of  spots  crosses 
the  wing  beyond  the  middle  from  the  costal  to  the  inner  maiigin, 
and  a  submarginal  row  of  greyish  spots  with  black  points  extending 
from  the  apex  to  the  anal  angle  ;  the  fringe  dark  brown.  Secon- 
daries uniformly  dark  brown,  the  fringe  rather  paler.  The  under- 
side brown,  with  the  costal  margin  of  both  the  wings  and  the  fringe 
yellowish.  The  head  and  collar,  the  thorax  and  upperside  of  the 
abdomen  dark  brown;  the  tegulae  golden  broWn;  antennsa  dark 
brown ;  the  underside  of  the  abdomen  and  legs  pale  yellowish  white. 

Female.  Considerably  larger  than  the  male,  and  much  duller  in 
colour,  without  the  greyish  line  on  the  primaries ;  the  base  of  the 
wing  much  paler  in  colour  and  without  the  yellow  lines ;  the  under- 
side of  a  more  uniform  dusky  brown  colour.  Expanse,  d  1|  inch, 
2  1|  inch. 

Bab.  Panama :  Volcan  de  Chiriqui,  2000  to  3000  feet  (Champion); 
Chiriqui  (Eihhe,  (S  $  Mus.  Staudinger) ;  Ecuador,  Sarayacu  (Buckley, 
$  Mus.  Bruce). 

A  very  distinct  species,  of  which  both  sexes  are  in  Dr.  Staudinger's 
collection.    Mr.  Champion  captured  a  specimen  on  the  Volcan  de 
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Cbiriqni.    These  and  the  female  from  Ecuador  are  all  we  have  seen 
of  this  iosect. 

BosEMA,  Walk. 

EosKMA  scnons,  sp.  n. 

Primaries  pea-green,  darkest  at  the  base  and  along  the  inner 
margin,  which  near  the  base  is  streaked  with  black,  and  at  the 
anal  angle  it  is  olive-green ;  the  fringe  pea-green.  Secondaries 
pore  white,  shaded  near  the  base  with  pink  ;  the  underside  of  both 
the  wings  silky  white.  The  head  green ;  the  thorax  and  base  of 
the  abdomen  black ;  the  palpi  and  underside  of  the  thorax  bright 
red ;  the  upperside  of  the  abdomen  red,  the  underside  yellowish 
white ;  the  legs  black ;  antennsD  reddish  brown.    Expanse  2  inches. 

Hah.  Ecuador,  Sarayacu  (Buckley,  Mus.  Druce), 

EosEMA  smois,  sp.  n. 

Primaries  very  pale  pea-green,  the  costal  margin  slightly  shaded 
with  yellow ;  the  Mnge  pale  green.  Secondaries  pure  white ;  the 
underside  of  both  wings  white.  The  head  and  thorax  pale  green  ; 
the  abdomen  white ;  antenn®  and  legs  yellowish  white.  Expanse 
1|  inch. 

Bab.  Argentine  Republic  (Jdus.  Druce). 

Hemiceras,  Gu^n. 

HXMICSRAS  LISSA,  Sp.  U. 

Primaries  very  pale  fawn-colour,  crossed  from  the  costal  to  the 
inner  margin  with  two  orange-brown  lines,  the  first  near  the  base, 
the  second  beyond  the  middle,  a  large  round  black  spot  at  the  end 
of  the  cell ;  the  fringe  dark  brown.  Secondaries  yeDowish  white, 
almost  hyaline  in  the  middle ;  the  fringe  white.  The  underside  of 
both  wings  white,  excepting  along  the  costal  margin  it  is  shaded 
with  fawn-colour.  The  head,  thorax,  and  abdomen  pale  fawn- 
colour  ;  the  antennae  pale  brown.     Expanse  1|  inch. 

Bab.  Ecuador,  Sarayacu  {Buckley^  Mus.  Dtnice). 

This  species  is  allied  to  Bemiceras  leucospUa^  Walk. 

Hemiceras  akia,  sp.  n. 

Primaries  silvery-grey,  palest  along  the  outer  margin ;  a  dark 
brown  streak  extends  from  the  base  to  the  end  of  the  cell,  and  a 
brown  band  crosses  from  the  apex  to  the  anal  angle,  on  the  inner 
side  of  which  is  a  row  of  minute  black  dots.  Secondaries  pure 
white,  shaded  with  brown  at  the  apex  and  round  the  outer  mai^n ; 
the  fringe  of  both  wings  greyish  white.  The  underside  white ;  the 
primaries  shaded  with  brown  on  the  costal  and  outer  margins. 
The  head  and  thorax  greyish  brown ;  the  abdomen  above  brown, 
white  on  the  underside.     Expanse  2  inches. 

Bab.  Ecuador,  Sarayacu  (Buckley^  Mus.  JDruce). 

A  very  distinct  species,  not  closely  allied  to  any  other  known  to 
me.  A  specimen  of  this  insect  from  the  Volcan  de  Chiriqui  is  in 
Dr.  Staudinger's  collection. 
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HSXIOERAS  L08A,  Sp.  n. 

Primaries  pale  brown,  crossed  by  two  wide  dark  brown  bands, 
the  first  near  the  base,  the  second  about  the  middle ;  the  ont^ 
margin  dark  brown,  a  row  of  minute  black  spots  near  the  apex. 
Secondaries  fawn-colour,  palest  at  the  base.  The  head,  thorax, 
abdomen,  antennsB,  and  legs  fawn-colour.    Expanse  2  inches. 

Hah.  Trinidad  {Mus.  Druce). 

This  species  is  also  represented  in  the  collection  of  Dr.  Staudinger, 
from  the  Yolcan  de  Chiriqui. 

Hekicbbas  lsyaha,  sp.  n. 

Primaries  dark  reddish  brown,  shaded  with  darker  brown  at  the 
end  of  the  cell  and  the  apex ;  the  costal  mai^n  from  the  base  to 
the  apex  edged  with  white ;  a  rather  indistinct  waved  black  line 
crosses  the  wing  near  the  base  from  the  costal  to  the  inner  margin, 
and  a  row  of  small  grey  spots  extends  from  near  the  apex  to  the 
middle  of  the  inner  margin,  the  last  spot  being  the  largest ;  the 
fringe  dark  brown.  Secondaries  pale  brown,  whitish  in  the  middle 
and  on  the  costal  margin  ;  the  frmge  white.  The  underside  of  ihe 
primaries  pale  fawn-colour;  that  of  the  secondaries  white.  The 
head  and  tiiorax  reddish  brown  ;  the  abdomen  above  darker  brown ; 
the  anus  fawn-colour.  The  underside  of  the  head,  thorax,  and 
abdomen  pinkish  white.  The  legs  and  antenn®  reddish  brown. 
Expanse  2\  inches. 

Ifab,  Ecuador,  Sarayacu  (Buckley,  Mus,  Druce), 

This  species  is  allied  to  Hemiceras  violascens,  Ou^n.,  from  which 
it  is  at  once  distinguished  by  the  white  costal  margin  of  the 
primaries  and  by  its  much  larger  size. 

Earn.  Glottvlidje. 
Chasmina  alcidaxsa,  sp.  n. 

Male  pure  white,  excepting  the  antennsB  and  the  last  four 
segments  of  the  abdomen,  both  of  which  are  tinged  with  pale 
yellow.  The  female  only  differs  from  the  male  in  having  the 
primaries  crossed  beyond  ike  middle  from  the  costal  to  the  inner 
margin  by  two  very  faint  yellow  lines.     Expanse,  J  and  $  1]|  inch. 

Hab,  Guatemala,  in  the  Git}'  (Rodriguez), 

This  species  can  at  once  be  distioguished  from  all  the  Eastern 
species  of  Chaemina  known  to  me  by  the  tibia  and  tarsus  being 
quite  white  instead  of  yellow  or  orange  spotted  with  black.  For 
the  female  of  this  insect  I  am  indebted  to  the  kindness  of 
M.  Cand^. 

Earn.  APAMinxs. 

CSI/ENA  (?)  LILACIKA,  Sp.  U. 

Male  and  female  alike.  Primaries  dark  brown,  crossed  from  tiie 
costal  to  the  inner  margin  by  three  purplish-grey  bands,  the  first 
close  to  the  base,  the  second  beyond  the  cell,  and  the  third  sub- 
marginal  ;  the  fringe  dark  brown.    Secondaries  dull  brown,  slightly 
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paler  at  the  base ;  the  Mnge  pale  brown.  The  head,  thorax,  and 
abdomen  dark  brown ;  the  anus  pale  brown ;  the  underside  of  the 
wings  and  the  abdomen  pale  brown.  Antenna  dark  brown. 
Expaose  IJ  inch. 

Hab.  Panama:  Volcan  de  Chiriqui, 2000  to 3000 feet (CTi^ampian)  ; 
Chiriqni  (Bibbe^  Mus,  StaucUnger), 

A  specimen  of  this  species  is  in  the  collection  of  Mens.  Dognin, 
from  Ecuador. 

PbBIOBA  AQVOVIA,  Sp.  U. 

Primaries  pale  fawn-colour,  in  some  specimens  shaded  with 
pink  and  striated  with  blackish  lines,  the  discal  spot  very  distinct ; 
the  fringe  pinkish  brown  streaked  with  fawn-colour.  Secondaries 
pale  browidsh  white,  dusky  at  the  apex  and  outer  margin.  The 
head,  thorax,  and  base  of  the  abdomen  brownish  fawn-colour,  the 
upperside  of  the  abdomen  dark  blackish  brown ;  the  anus  yellowish 
fawn-colour ;  the  underside  of  the  thorax  and  abdomen  pale  fawn- 
colour.     The  antennsB  pale  brown.     Expanse  1|  inch. 

Hab.  Guatemala:  Yolcan  de  AtiUan  2500  to  3500  feet  (Cham- 
pian);  Panama:  Chiriqni  (Eibbey  Mua.  Staudinger\  Yolcan  de 
Chiriqni  below  4000  feet  {Champion), — ^Ecuador,  Brazil 

It  is  possible  that  this  insect  may  have  been  described  by  Walker, 
as  it  appears  to  be  a  very  common  species  round  Rio  Janeiro,  from 
which  locality  I  have  a  large  series ;  but  I  have  been  unable  to 
find  anything  like  it  in  the  National  Museum,  or  in  the  Saunders 
Collection  now  in  the  Oxford  Museum. 

Fam.  Cabai)bikii>2. 
Cababbika  alaha,  sp.  n. 

Primaries  pale  mouse-colour,  crossed  from  the  costal  to  the  inner 
margin  by  two  pale  whitish-brown  lines,  the  first  near  the  base, 
the  second  beyond  the  cell;  the  fringe  browD.  Secondaries  pale 
brown,  whitish  near  the  base ;  the  fringe  pale  brown.  The  head, 
thorax,  and  abdomen  brown,  slightly  pider  on  the  underside. 
AntennsB  and  palpi  brown;  the  legs  whitish  brown.  Expanse 
1  inch. 

Hab.  Panama,  Chiriqni  (Ribbe^  Mus,  Staudinger). 

Two  specimens  of  this  dull-coloured  insect  are  in  Dr.  Staudinger's 
oollectioD. 

Fam.  Nocxuiiijs. 

AOBOnS  LAHPTEBA,  Sp.  U. 

Primaries  pale  pinkish  fawn-colour,  crossed  beyond  the  middle 
by  a  faint  brown  line  that  extends  from  the  costal  margin  near 
the  apex  to  the  inner  margin  above  the  anal  angle ;  an  indistinct 
spot  in  the  middle  of  the  cell,  and  two  short  pale  brown  lines  at 
the  end  of  the  cell ;  a  submarginal  row  of  very  indistinct  and  very 
minute  brown  spots ;  the  fringe  pinkish  fawn-colour.  Secondaries 
hyaline  pinkish  white,  the  inner  margin  broadly  edged  with  black ; 


514  MR.  H.  DRUCE  ON  LEPIDOFTERA  FROM  [JuDe  17, 

the  fringe  white.  The  underside  of  the  primaries  pale  pinkish  fawn- 
colour;  the  secondaries  whitish.  The  head,  thorax,  and  teguls 
pale  fawn-oolour ;  the  abdomen  blackish  brown,  excepting  at  the 
anus,  which  is  clothed  with  yellowish  hairs.  The  ant^ins,  palpi, 
and  legs  dark  fawn-colour.     Expanse  i|  inch. 

Uah.  Guatemala,  Pantaloon,  1700  feet  {Champion). 

AgBOTIS  (?)  UMENIA,  Sp.  U. 

Primaries  reddish  brown^  in  some  specimens  pale  fawn-colour, 
crossed  beyond  the  middle  from  the  costal  to  the  inner  margin  by 
two  faint  waved  lines ;  a  minute  black  dot  in  the  middle  of  the  cell, 
and  a  large  oval-shaped  grey  spot  edged  with  dark  brown  at  \h» 
end  of  the  cell ;  a  c-shaped  black  spot  close  to  the  base.  Secon- 
daries blackish  brown,  darkest  at  the  apex  and  round  the  out^ 
margin;  the  fringe  pale  greyish  brown.  The  head,  thorax,  and 
teguke  reddish  brown ;  the  abdomen  above  black,  the  sides  and 
underside  reddish  brown.  The  anus  and  legs  brown.  Expanse 
2\  inches. 

Hah.  Guatemala,  in  the  City  {Rodriguez). 

I  have  received  four  specimens  of  this  very  distinct  species: 
it  varies  very  much  in  colour,  and  is  not  closely  allied  to  any 
other  species  known  to  me. 

Fam.  CosMiD^. 

COSMIA  LAORIPA,  Sp.  n. 

Primaries  dark  brown,  crossed  by  two  bands  of  paler  brown, 
the  first  near  the  base,  the  second  beyond  the  middle,  and  a 
marginal  row  of  minute  white  dots.  Secondaries  brown,  palest  at 
the  base.  The  head,  thorax,  and  abdomen  dark  brown,  the  under- 
side considerably  paler.  Antennse,  palpi,  and  legs  brown.  Expanse 
1\  inch. 

Hah.  Panama,  Ohiriqui  {Bihhe^  Mxu.  Staudinger). 

I  have  only  seen  the  specimens  of  this  insect  in  Dr.  Standinger^s 
collection. 

Earn.  OBTHOsmiB. 
Xanthia  alala,  sp.  n. 

Male.  Primaries  orange-brown,  shaded  with  paler  yellow;  a 
round  spot  in  the  cell  and  a  large  oval  spot  at  the  end  of  the  cell, 
pale  yellowish  brown,  and  a  submarginal  row  of  small  spots 
extending  from  the  apex  to  the  anal  angle,  the  outer  margin,  and 
the  fringe  brownish.  Secondaries  brownish  white,  darkest  round 
the  outer  margin.  The  head  and  thorax  yellowish  brown ;  the 
abdomen  much  paler;  the  antenn®  and  legs  pale  brown.  The 
female  the  same  as  the  male  but  darker  in  colour.  Expanse 
Ijinch. 

Hab.  Mexico,  in  the  City  {Wage). 

A  male  and  female  of  this  insect  are  all  we  have  received  from 
our  region. 


1890.]  CENTRAL  AND  SOT7TH  AMERICA.  515 

Xantvia  aloakdra,  sp.  n. 

MaU,  Primaries  pale  citron-yellow,  shaded  with  dark  brown  at 
the  base  and  along  the  costal  margin  to  beyond  the  middle ;  two 
waved  lines  cross  the  wing  from  the  costal  to  the  inner  margin,  the 
first  near  the  base,  the  second  beyond  the  end  of  the  cell ;  a  large 
round  spot  about  the  middle  of  the  cell  and  an  oval-shaped  spot  at 
the  end  of  the  cell,  both  pale  brown.  Secondaries  creamy  white. 
The  underside  of  both  wings  pale  yellow.  The  head  and  thorax 
brownish  yellow ;  the  abdomen  yellowish  white ;  the  antennee 
and  legs  browaish  yellow.    Expanse  1|  inch. 

ffab.  Mexico,  Tierra  Colorada,  in  Guerrero,  2000  feet  (^H.  ff. 
Smith). 

Two  males  of  this  insect  were  captured  by  Mr.  Smith  in  the 
month  of  October  1888. 

Fam.  Bjldjsswm. 
PoLU  (?)  lobina,  sp.  n. 

Primaries  pale  grey,  crossed  by  indistinct  lines  of  the  same 
colour,  but  rather  darker  in  shade.  A  black  line  crosses  the  wing 
near  the  base  from  the  costal  to  the  inner  margin,  beyond  which, 
dose  to  the  anal  angle,  is  a  second  waved  narrow  black  line 
croesing  the  wing  towards  the  costal  margin,  but  not  reaching  it. 
Secondaries  pure  white.  The  underside  of  both  wings  white ;  the 
primaries  shaded  with  grey  at  the  apex.  The  head,  thorax,  and 
tegul»  pale  grey ;  the  abdomen  and  legs  white ;  antennas  brown. 
Expanse  2|  inches. 

Hab.  Mexico,  Presidio  (Forrer), 

A  fine  insect,  very  distinct  from  any  known  to  me. 

POLIA  (?)  AMBRU,  Sp.  U. 

Primaries  dark  grey,  crossed  from  the  costal  to  the  inner  margin 
by  many  dark  grey  and  black  waved  lines.  Secondaries  white, 
dusky  round  the  outer  margin.  The  marginal  line  of  both  wings 
black;  the  fringes  dark  grey.  The  head  and  collar  dark  grey; 
the  tegulsB  and  thorax  pale  grey;  the  abdomen  pale  brownish 
grey;  the  antennsB  and  legs  pale  brown,  the  anus  tinted  with 
yellowish  brown.    Expanse  2|  inches. 

Hab.  Guatemala,  Yolcan  de  Atitlan,  2500  to  3500  feet 
(Champum). 

One  specimen  of  this  fine  insect  was  captured  by  Mr.  Champion. 
It  is  allied  to  P.  2ortna,  Druce,  from  Mexico. 

Fam.  HsuoTHiDiB. 

AVABIA  AGONAX,  Sp.  n. 

Primaries  very  dark  brown,  almost  black ;  a  large  square  white 
spot  at  the  end  of  the  cell,  beyond  which  the  wing  is  crossed  from 
the  costal  to  the  inner  margin  by  a  pale  yellowish-brown  band, 
which  is  somewhat  dentated  on  the  outer  side;  the  fringe  pal« 
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yellowish  brown,  ezceptiDg  in  the  middle,  where  it  is  black. 
Secondaries  black,  broadly  white  from  the  base  to  about  the  middle 
of  the  inner  margin;  the  fringe  white.  The  underside  of  both 
wings  black,  with  the  white  spots  as  above.  The  head,  thorax, 
antennsB,  and  legs  black.  Expanse  |-  inch. 
Hah.  Mexico,  Jalapa  {Edge), 

Aboibitra  or^kdis,  sp.  n. 

Primaries  bright  roae-pink,  with  a  narrow  cream-coloured  line 
extending  down  the  middle  of  the  wing  from  the  base  to  the  outer 
margin;  the  fringe  cream-colour.  Secondaries  pure  silky  white, 
with  the  fringe  white.  The  head  and  thorax  pink ;  the  base  of 
the  thorax  and  the  abdomen  white ;  the  legs  pinkish  white ;  the 
antennsB  pale  pinkish  brown.  The  underside  silky  white;  the 
primaries  dusky  from  the  base  to  beyond  the  middle.  Expanse 
1|  inch. 

Hah,  Mexico,  Lake  Chapala,  Jalisco  {Richardsfm), 

A  very  fine  species,  quite  distinct  from  all  others  I  have  seen. 

Fam.  AooKTiiDJB. 

AOOVTIA  SPLENDBN8,  Sp.  U. 

Primaries  pea^green,  crossed  from  the  costal  to  the  inner  margin 
by  three  pure  white  waved  narrow  bands,  the  first  close  to  tiie 
iMise,  the  second  beyond  the  cell,  and  tiie  third  subnuuginal ; 
six  dark  brown  spots  along  the  costal  margin,  the  three  nearest 
the  apex  very  minute ;  a  dark  brown  streak  extends  from  the  end 
of  the  cell  to  the  costal  margin ;  a  small  spot  at  the  end  of  the 
cell  bright  pink,  edged  with  white,  below  which  are  a  number  of 
minute  dark  brown  spots ;  the  outer  margin  broadly  bordered  with 
bright  pink,  with  a  marginal  row  of  minute  black  dots ;  the  fringe 
greeni^  fawn-colour.  Secondaries  pale  brown,  palest  at  the  base, 
crossed  below  the  middle  by  a  dark  brown  waved  line ;  the  outer 
margin  and  the  anal  angle  shaded  with  pink.  The  underside 
brownish  white,  with  very  indistinct  brown  markings.  The  head 
and  thorax  pale  greenish  white ;  the  abdomen  pinkish  brown ; 
antennss  dark  brown ;  the  legs  pale  brownish  white.  Expanse 
\\  inch. 

Hah.  Panama,  Yolcan  de  Ghiriqui  (IVotecA,  Mm.  Staudinger). 

One  specimen  of  this  beautiful  little  insect  is  in  the  collection 
of  Dr.  Staudinger;  the  head,  thorax,  and  abdomen  are  so  much 
crushed  that  I  am  not  certain  that  my  description  of  the  coloun 
is  quite  correct. 

Thalpooharbs  labonia,  sp.  n. 

Primaries  very  pale  fawn-colour,  crossed  by  three  broad  silvery- 
white  bands ;  the  second  band  broken  into  two,  forming  an  oval- 
shaped  spot  at  the  end  of  the  cell ;  the  outer  margin  banded  with 
silvery  white ;  between  the  first  and  third  band  the  wing  is  shaded 
with  bright  pink ;  the  fringe  white.    Secondaries  white,  cbuded 
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with  very  pale  fawn-ooloar.  The  head,  thorax,  and  abdomen  pale 
fawn-colour ;  the  base  of  the  abdomen  whitish ;  the  antennsB  and 
legs  pale  brown.    Expanse  1  inch. 

Hah,  Mexico,  Tierra  Colorada,  in  Guerrero,  2000  feet  {H.  H. 
Smith). 

One  specimen  of  this  beautiful  little  insect  was  captured  by 
Mr.  Smith  in  October  1888 ;  it  seems  to  be  allied  to  the  European 
T.  rosea. 

Thalpochabes  laooeb,  sp.  n. 

Primaries :  the  basal  half  dark  brown,  the  outer  half  pale  purplish 
brown,  a  narrow  yellow  line  crosses  the  wing  about  the  middle 
from  the  costal  to  the  inner  margin;  a  blade  dot  at  the  apex 
edged  with  yellow  on  the  upperside,  and  three  minute  yellow 
streaks  on  the  costal  margin  near  the  apex;  the  marginal  line 
yellow,  with  very  minute  black  dots  on  the  outer  edge ;  the  fringe 
brown.  Secondaries  uniformly  dark  brown.  The  head  and  front 
of  the  thorax  yellowish  brown ;  the  thorax  and  abdomen  dark 
brown.     AntennsB  and  legs  brown.     Expanse  |  inch. 

Hah.  Mexico,  Teapa,  Tabasco  (iT.  H.  Smith) ;  Panama,  Chiriqui 
(Ribbe,  Mu8.  Staudinger). 

A  small  dull-coloured  species  allied  to  T.  hippoUs,  Druce.  Mr. 
Smith  captured  this  insect  in  January  and  March  1888. 

Fam.  AVTROPHILIDJB. 

Xakthoptkra  laphtra,  sp.  n. 

Primaries  yellowish  brown,  with  a  pinkish  tinge  from  the 
base  to  the  middle,  and  crossed  from  the  costal  to  the  inner 
margin  by  five  very  indistinct  pale  brown  lines ;  the  costal  margin, 
from  the  base  to  near  the  apex,  bordered  with  primrose-yellow ; 
the  fringe  yellowish  brown.  Secondaries  yellowish  white,  darkest 
round  the  outer  mar^n  ;  the  fringe  whitish  brown.  The  underside 
of  the  wings  pinkish  white.  The  head  and  front  of  the  thorax 
primrose-yellow ;  the  thorax  and  abdomen  yeUowish  brown ; 
antennae  and  legs  pale  brown.     Expanse  |  inch. 

Hab.  Mexico,  Atoyac,  Vera  Cruz  (H.  H.  Smith) ;  Panama, 
Chiriqui  (Ribbe,  Mus.  Stavdinger). 

Mr.  Smith  captured  this  species  in  April  1888.  It  is  possible 
that  this  insect  may  prove  the  same  as  Xanthoptera  aU>oJlava^ 
Walker,  firom  Honduras ;  but  it  does  not  agree  with  his  description 
and  I  have  not  seen  the  type. 

Fam.  ERiopiDiB. 
Callopistrta  aotra,  sp.  n. 

Primaries  dark  brown,  with  very  fine  yellowish-white  lines  along 
the  costal  margin  and  crossing  the  wing  to  about  the  middle ;  a 
black  elongated  spot  close  to  the  base,  and  several  indistinct 
brown  spots  near  the  apex ;  a  white  spot  at  the  end  of  the  cell, 
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beyond  which  is  a  very  fine  waved  black  line  extending  from  tiie 
costal  to  the  inner  margin ;  the  fringe  dark  brown.  Secondaries 
paler  brown  than  the  primaries,  with  a  dark  streak  at  the  end  of 
the  cell;  the  fringe  brown.  The  thorax,  abdomen,  legs,  and 
antennaB  dark  brown ;  the  head  and  anus  yellowish  brown.  Expanse 
1  inch. 

Hab.  Panama,  Chiriqui  (Bibbe,  Mus,  Staudinger). 

A  small  species,  not  closely  allied  to  any  known  to  me. 

Callopistria  lanoia,  sp.  n. 

Primaries  brown,  crossed  from  the  costal  to  the  inner  margin  by 
small  whitish  streaks  somewhat  like  C.  flaridensis,  forming  a  broad 
Y-shaped  mark  in  the  middle  of  the  wing.  Secondaries  daric 
brown  ;  the  fringe  of  both  wings  pale  brown.  The  head,  thorax, 
and  abdomen  brown ;  the  anus  yellowish  brown ;  antennae  and  legs 
dark  brown.     Expanse  1  inch. 

Hab,  Panama,  Chiriqui  (Bibbe,  Mus,  Stuudinger), 
A  pretty  little  insect,  not  unlike  some  of  the  European  species ; 
the  specimens  in  Dr.  Staudinger's  collection  are  all  we  have  seen. 
The  female  is  rather  larger  than  the  male  and  paler  in  colour. 

Fam.  Plusiid^b. 
Plusia,  Ochs. 

PlUSIA  A5DA,  sp.  U. 

Primaries  very  pale  pinkish  brown,  darkest  about  the  middle, 
crossed  from  the  costal  to  the  inner  margin  by  four  narrow  dark 
brown  lines,  edged  on  the  outer  side  with  pinkish  white;  three 
minute  black  spots  at  the  end  of  the  coll  and  two  small  metallic 
silver  spots  below  the  cell.  Secondaries  silky  brown,  palest  at  the 
base  ;  the  fringe  of  both  wings  greyish  brown.  The  head,  thorax, 
and  abdomen  pale  brown ;  the  antennae  pinkish  brown ;  palpi  and 
legs  darker  brown;  the  anal  tufb  yellowish  brown.  E^anse 
H  inch. 

Bab,  Guatemala,  in  the  City  (Bodriguez), 

This  species  is  very  distinct  from  any  known  to  me,  its  nearest 
ally  being  Phma  iUustris^  Eabr. 

PlUSIODES  (?)  LABONIA,  Sp.  U. 

Primaries  dark  brown,  with  a  purplish  shade  near  the  baae  and 
along  the  outer  margin  ;  the  wing  is  thickly  iirorated  with  minute 
greyish-brown  scales ;  several  minute  spots  in  the  cell,  and  a  row  of 
spots  beyond  the  cell,  crossing  the  wing  from  the  costal  to  the 
inner  margin,  and  four  spots  along  the  outer  margin  nearest  the 
apex  all  pale  greyish  brown;  a  greyish  submarginal  waved  line 
extends  from  the  apex  to  the  anal  angle ;  the  fringe  dark  brown. 
Secondaries  pure  white,  very  broadly  bordered  with  black  from  the 
apex  to  the  anal  angle ;  the  firinge  white.  The  head  and  thorax 
purplish  brqwn,  irrorated  with  minute  specks  of  grey ;  the  abdomen 
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whitisk  brown,  palest  oo  the  underside ;  the  anas  with  a  slightly 
reddish  tinge ;  the  palpi  dark  blackish  brown ;  the  underside  of  the 
heady  thorax,  and  legs  brown ;  the  antennse  reddish  brown. 
Expanse  2  inches. 

Hab.  Panama,  Volcan  de  Chiriqni  {ArcS^  Mu9»  Z>.) ;  Ecuador, 
SarajBcu  (Buckley), 

The  specimen  captnred  by  Arc^  is  the  only  example  I  have  seen 
from  our  region ;  it  is  identical  with  those  in  my  odleotion  from 
Sarayacn. 

PurSIODXS  (?)  AGKIOBIA,  Sp.  U. 

Male,  Primaries  purplish  brown,  crossed  from  the  costal  to  the 
inner  margin  by  darker  brown  lines;  a  greyish-black  wide 
V-shsped  mark  on  the  costal  margin,  close  to  the  apex,  edged  with 
greyish  white ;  three  pale  yellowish-brown  spots  close  to  the  apex  ; 
the  costal  margin  and  the  cell  streaked  with  greyish  white;  the 
fringe  dark  reddish  brown.  Secondaries  white,  broadly  bordered 
with  black  firom  the  apex  to  the  anal  angle ;  the  fringe  grejrish  white. 
The  head,  front  of  the  thorax,  and  the  base  of  the  tegulse  bright  red ; 
the  thorax  and  antennad  purplish  brown;  the  abdomen  blackish 
brown,  considerably  paler  on  the  underside;  the  legs  reddish 
brown.  The  female  the  same  as  the  male,  excepting  that  the 
secondaries  are  almost  black  to  the  base.  Expanse  c^  1|  inch ; 
$  l|inch. 

Hah.  Mexico:  Atoyac,  Vera  Cruz  {H.  H.  Smith);  Ecuador, 
Sarayacn  (Buckley^  Mus,  Z>.). 

We  have  only  seen  two  specimens  of  this  insect :  the  male  from 
Ecuador,  and  the  female  from  Mexico.  Mr.  H.  H.  Smith  captured 
the  female  in  May  1888. 

Plttsiodbs  albsa,  sp.  n. 

Primaries  purplish  brown,  crossed  by  darker  brown  bands  beyond 
the  cell ;  three  brick-red  streaks  on  the  costal  margin  close  to  the 
base,  and  three  on  the  inner  margin,  extending  towards  the  middle 
of  the  wing;  a  narrow  >-shaped  yellow  line  crosses  the  wing 
beyond  the  cell,  and  is  joined  by  several  narrow  yellow  straight 
lines  with  the  outer  margin ;  a  black  streak  a^  the  end  of  the  cell 
edged  with  yellow,  and  two  curved  greyish  lines  close  to  the  apex ; 
the  marginal  line  yellow;  the  fringe  dark  brown.  Secondaries 
pure  white,  broadly  bordered  from  the  apex  to  the  inner  margin 
with  black  ;  the  fringe  gteyi^  white.  The  head  and  the  base  of 
the  collar  bright  red  ;  the  thorax  and  t^ulse  purplish  brown ;  the 
thorax  and  base  of  the  abdomen  with  some  brick-red  spots  in  the 
middle ;  the  abdomen  dark  brown,  paler  on  the  underside.  The 
antennsB,  palpi,  and  legs  dark  brown.     Expanse  2  inches. 

Hab.  Panama:  Yoloan  de  Chiriqui  (Aroe^  Mus.  Z>.),  Chiriqui 
(Ribbe^  Mus.  Staudinger) ;  Ecuador,  Sarayacn  (Buckley). 

A  beautiful  species,  quite  unlike  any  other  known  to  me ;  the 
Panama  specimens  aie  identical  with  those  from  Ecuador. 

35* 
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Plubiodeb  laodamia,  Bp.  n. 

Primaries  fawn-colour,  shaded  with  darker  brown  firom  the 
base  to  beyond  the  middle ;  a  dark  brown  line  crossee  the  wing 
near  the  base  from  the  costal  to  the  inner  margin  ;  a  corred 
brown  line  extends  from  about  the  middle  of  the  inner  margin 
across  the  wing  almost  to  the  apex,  but  it  does  not  quite  reach  it; 
a  round  mark  in  the  cell  and  two  brown  lines  at  the  end  of  the 
ceU,  a  half-circular  dark  brown  mark  on  the  costal  margin  close  to 
the  apex,  the  marginal  line  dark  brown  ;  the  fringe  yellowish  fiiwn- 
colour.  Secondaries  dusky  fawn-colour,  palest  at  the  base;  the 
fringe  pale  yellowish  fawn-colour.  The  underside  of  both  wings 
pale  yellowish  fawn-colour;  the  primaries  crossed  beyond  the 
middle  by  a  dark  brown  line.  The  head,  thorax,  and  abdomen 
yellowish  fawn-colour ;  the  base  of  the  abdomen  tufted  with  reddish- 
brown  hairs;  the  antennae,  palpi,  and  legs  yellowish  brown. 
Expanse  1|  inch. 

Bab,  Mexico,  Amula,  in  Guerrero,  6000  feet  (H.  H,  Smith), 
A  specimen  in  Dr.  Staudingers   collection,  without  any  exact 
locality  in  Mexico,  is  considerably  paler  than  the  one  captured  by 
Mr.  Smith  in  August  1888. 


EXPLANATION  OP  THE  PLATES. 

Plate  XTJT. 

Fig.  1.  Dinia  laudamia^  p.  494. 

2.  Automolig  laiania,  p.  495. 

3.  Trichmra  aliaria,  p.  4^. 

4.  IcUUms  citrina,  p.  495. 

5.  larigM,  p.  496. 

6.  lavinia,  p.  496. 

7.  JSrckia  latera,  p.  496. 

8.  Flavmia  lenumia,  p.  499. 

9.  Pamatis  aUopetra,  p.  500. 
10.  Tkirmida  stiperba,  p.  49^ 
11. dimidiata,  p.  498. 

12.  Hydrias  Uucoria,  p.  503. 

13.  Devara  UuMppa,  p.  499. 

14.  Hydrias  ampira^  p.  501. 

15.  amidA,  p.  501. 


mtoa,  p.  OHM 
flffUffffffim  I 


16.  Couua  tummdata,  p.  506. 

PlatbXLIIL 

Fig.  1.  Dirpkia  Unfema,  p.  501. 
2.  Eepialm»mttdlm,u.  509. 
3. wumm,  p.  508. 

4.  DracomipUrU  gigtmUa^  502. 

5.  Oxytemu  tevtrmi,  p.  50£ 
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6.  Note  on  the  Secondary  Sexual  Characters  in  the  South- 
African  Tortoises  of  the  Genus  Homopus.    By  G.  A. 

BOULENOER. 

[Beoeived  June  9, 1890.] 

I  owe  to  the  kindness  of  Mr.  J.  M.  Leslie,  F.Z.S.,  of  Port  Elizabeth, 
two  fully  adult  living  specimens  of  ffomopus  areolatus^  male  and 
female,  which  I  have  the  pleasure  of  exhibiting  before  the  meeting. 
They  were  sent  to  me  in  illustration  of  the  fact  that  the  male  is 
armed  on  the  back  of  the  thighs  with  a  bony  tubercle,  which  I  stated, 
on  the  evidence  of  the  specimens  in  the  British  Museum,  to  be  absent 
in  that  species.  The  tubercle  is,  however,  comparatively  small  and 
rounded,  not  conical,  very  much  less  developed  than  in  H.  femoruUs 
and  H,  signattu  ;  it  is  to  be  found,  but  in  a  quite  rudimentary  con- 
dition, in  the  female  from  Port  Elizabeth. 

It  may  be  well,  on  this  occasion,  to  point  out  the  very  marked 
external  characters  which  distinguish  the  fully  adult  male : — First, 
the  size  of  the  head,  which  is  much  greater,  as  may  be  seen  from  the 
measurements  given  below.  Second,  the  shape  of  the  snout ;  the 
beak  ends  in  a  much  stronger  point,  and  its  profile  descends  slightly 
forwards,  whereas  in  the  female  the  profile  slants  in  the  opposite 
direction.  Third,  the  much'  greater  length  of  the  mandibular  sym- 
physis, which  measures  nearly  half  the  total  length  of  the  mandible, 
as  against  about  one  third  in  the  female.  Fourth,  the  greater  size 
of  ^e  large  detached  scale  on  the  inner  side  of  the  elbow.  And 
lastly,  in  this  specimen,  but  not  in  the  others  I  have  hithei-to  ex- 
amined, the  presence,  on  the  upper  side  of  the  tail  near  its  end,  of  u 
small  bony  tubercle  similar  to  that  on  the  binder  side  of  the  thighs. 
The  plastron  shows  no  concavity  whatever. 

On  comparing  this  male  specimen  with  specimens  of  the  same  sex 
of  B.  femordUs  and  H.  signatiu,  I  find  that  it  differs  from  them  in 
the  following  points,  apart  from  the  characters  which  I  have  given 
in  the  Catalogue  of  Chelonians : — ^From  H.  femoralis  in  the  much 
longer  mandibular  symphysis  (see  measurements  below)  and  the 
much  smaller  size  of  the  femoral  tubercle;  from  If,  siynatus  in 
both  the  above  characters  and  in  the  absence  of  a  plastral  concavity, 
which  is  well  marked  in  the  male  of  that  species. 

Measurements,  in  millimetres. 


Length  of  carapace  

Length  of  plastron  

Lenffth  of  bead 

Width  of  head 

Length  of  mandible 

Lenffth    of    mandibular    sym- 
physis  

Length  of  femoral  tubercle 


K  areolatus. 

H.fenwralis. 

H,  signatua.  ! 

cT. 

$. 

cf. 

2. 

cf. 

2. 

90 

93 

82 

128 

1    83 

68 

75 

84 

74 

115 

70 

61 

23 

20 

19 

23 

20 

14 

19 

17 

15 

18 

15 

11 

18 

14 

13 

18 

!    14 

11 

8-6 

5 

4 

6 

1      5 

3 

2 

— 

6 

A 

3 

2-5 
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6.  Notes  on  some  Indian  Rats  and  Mice.    By  \T.  L.  Sclater, 

B.A.,  F.Z.S.^   Deputy   Superintendent   of  the  Indian 

Museum. 

[Beoeived  June  3, 1890.] 

(Plates  XLIV.  &  XLV.) 

The  following  notes  were  written  during  the  preparation  of  the 
catalogue  of  the  specimens  of  Bats  and  Mice  in  the  Indian  Museum  ; 
they  may  be  considered  as  forming  a  supplement  to  Mr.  Thomas's 
paper  published  in  the  *  ProceediDgs  of  the  Zoological  Society '  for 
1881,  which  is  the  foundation  of  all  accurate  knowledge  of  the 
Indian  Muridse. 

Mr.  Thomas's  paper  dealt  only  with  those  species  which  were 
found  in  India  and  the  Himalayas,  and  excluded  those  species  found 
only  in  Assam  and  Burmah ;  but  in  the  following  notes  the  Assamese 
and  Burmese  species  have  been  also  alluded  to,  and  somewhat  more 
detailed  descriptions  are  given  of  one  or  two  species  hitherto  not 
adequately  described.  Appended  to  the  paper  is  a  complete  list  of 
all  the  types  of  Murid®  now  in  the  Indian  Museum,  which  may 
perhaps  be  useful  to  some  naturalists. 

All  the  species  found  within  the  Indian  Empire  are  mentioned 
in  order  whether  the  Indian  Museum  possesses  examples  of  them  or 
not. 

There  is,  on  the  whole,  a  very  good  collection  of  Bate  and  Mice  in 
the  Indian  Museum,  but  there  are  still  one  or  two  districts  whence 
collections  are  much  wanted ;  among  others  the  North-west  Hima- 
layas, Ceylon,  and  Upper  Burma  are  places  from  which  the  Museum 
contains  few  or  no  specimens  of  this  family. 

1.  Nesokia  habdwicmi  (Gray)  ;  Thomas,  P.  Z.  S.  1881,  p.  624. 

From  an  examination  of  the  large  series  of  this  species  in  the 
Museum,  it  does  not  seem  to  be  possible  to  distinguish  N,  htittoni  of 
Blyth  from  N.  Tiardwickii^  even  as  a  geographical  race.  Thomas 
gives  the  length  of  the  hind  foot  as  the  principal  distinction,  but  this 
does  not  seem  to  hold  good  when  a  large  number  of  specimens  are 
measured.  The  difference  of  the  fur  of  the  two  so-called  races  also 
breaks  down  in  the  case  of  the  specimens  in  the  Museum  coming 
from  Bind,  from  which  place  we  have  specimens  exhibiting  both 
varieties  of  fur.  It  is  possible,  however,  that  the  character  of  the 
fur  is  directly  due  to  climate  and  season,  but  of  this  it  is  difficult  to 
obtain  direct  evidence  without  carefully  dated  specimens. 

There  is  in  the  Museum  one  example  of  this  species  obtained  at 
Pumeah  in  Bengal,  showing  a  considerable  eastward  extension  of 
the  range  of  the  species. 

2.  Nbsoda  sctjllti,  Wood-Mason,  Proc.  As.  Soc.  Beng.  1876, 
p.  80. 

A  species    {NesoJcia    hrachyura)    has    recently    been    described 
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by  fiiiohner  in  the  account  of  the  Mammals  obtained  by  Pnsewalski 
in  Central  Asia,  which  seems,  to  resemble  Nesokia  souflyi  very 
closely,  and  which,  when  the  types  are  compared,  will  probably  be 
fonnd  to  be  identical  with  it. 

Przewalski's  species  is  somewhat  larger  than  the  type  of  N.  seullyi 
and  has  a  somewhat  shorter  taiL 

3.  NisonA  BKNeALBKsis  (Gray) ;  Thomas,  P.  Z.  S.  1881,  p.  526. 

This  is  one  of  the  commonest  of  all  the  Indian  Eats  and  is  found 
all  over  India ;  there  are  specimens  in  the  Museum  from  Srinugger, 
Sind,  North-west  Provinces,  Bombay,  Central  Provinces,  and  Bengal ; 
there  are  also  specimens  from  Cachar  and  other  piuts  of  Assam, 
Burma,  and  Mergui.  In  the  south  of  India  and  Ceylon  it  is  replaced 
by  a  geographical  race,  differing  merely  in  being  somewhat  smaller ; 
of  this,  there  are  examples  from  the  Nilgiris,  Trichinopoly,  and 
Ceylon. 

4.  Nesokia  batoicota  (Bechst.);  Thomas,  P.Z.8.  1881,  p.  628. 
The  true  Bandicoot  is  only  found  in  Peninsular  India,  that  is  in 

India  south  of  the  Ganges  and  Indus.  It  has  frequently  been  re- 
ported from  Calcutta,  but  on  investigation  the  specimens  are  found 
to  be  either  unusually  large  individuals  of  Mus  decumanus  or  the 
rarer  Nesokia  nemorivaga, 

5.  NssoKTA  mBMOBiVAQA  (Hodgs.) ;  Thomas,  P.  Z.  S.  1881,  p.  529. 

This  species  replaces  the  last  in  the  Eastern  Himalayas,  Eastern 
Bengal,  and  Assam ;  it  is  also  found  in  Formosa ;  whether  it  is 
the  same  as  the  Mils  handicota  of  Cantor  from  the  Malay  Peninsula 
and  Mia  setifer  of  Horsfield  from  Java  it  is,  in  the  absence  of 
specimens  from  those  localites,  impossible  to  say. 

There  is  in  the  Museum  a  very  small  series  of  this  species  of 
Nesokia ;  the  four  specimens  come  fi-om  the  following  localities — 
Pumeah,  Alipur  (Calcutta),  and  Sibsengar,  Assam.  Specimens 
of  this  Bandicoot  from  Assam,  Burmah,  or  the  Malay  Peninsula 
would  be  most  welcome  additions  to  our  collection. 

6.  Mus  DBCincANtrs,  Pallas ;  Thomas,  P.  Z.  8.  1881,  p.  632. 

The  Norway  or  Brown  Eat  does  not  seem  to  have  spread  much 
over  India ;  all  our  specimens  with  one  exception  come  from  sea- 
ports where,  especially  in  Calcutta,  this  species  is  excessively  common ; 
besides  those  from  Indian  ports  there  are  in  the  Museum  examples 
of  this  species  from  the  Andamans  and  the  Persian  Gulf. 

7.  Mvs  RATTUS,  linnsBUS;  Thomas,  P.  Z.  8.  1881,  p.  533. 

Subsp.    a.   ALEXAVDRIKTJS. 
Subsp.   6.   NITIBUS. 
Subsp.   e.   RTTPESCENS. 

Mr.    Thomas  now   coneiders    that  the  Alexandrine  Rat   {Mug 
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alexandrinus)  is  merely  a  geographioal  race  of  the  old  Kngiinh  IXlnick 
Rat  (Mu8  rattus),  from  which  it  is  distiDgnishable  hy  its  softer 
reddish  or  greyish  fur  and  hy  its  white  helly .  This  race  (Mut  raUus 
alexandrinus)  was  originally  descrihed  from  Egypt ;  it  has  also  been 
recorded  from  other  countries  bordering  on  the  Mediterranean  and 
Palestine.  Specimens  indistinguishable  from  this  form  w^e  got  by 
Dr.  Scully  from  Gilgit  and  are  now  in  the  Museum. 

MfM  rattus  rufescens,  the  common  Tree-Bat,  is  found  over  the  whole 
of  India,  Ceylon,  Assam,  and  Burma,  ranging  south  as  far  as  Mergoi 
certainly,  perhaps  as  far  as  the  Malay  Peninsula. 

To  the  already  long  list  of  synonyms  of  this  subspecies  may  be 
added  Mub  sladeni  and  M,  yunnanensis  of  Anderson,  which  seem  to 
be  identical  in  every  way  with  the  typical  Mus  ratius  rufesetns. 
This  Tree-Rat  is  only  distinguished  from  the  Alexandrine  Rat  by  its 
slightly  smaller  size. 

The  Hill-Rat  (Mus  rattus  nitidus)  is  another  variety,  distinguished 
by  its  rather  shorter  tail  and  reddish  colour ;  it  is  found  in  the 
eastern  Himalayas  and  in  parts  of  Assam. 

8.  MiTs  BowBBSii,  Anderson,  Anat.  &  Zool.  Res.  p.  304,  pi.  xvii. 

Mr.  Thomas  (P.  Z.  S.  1886,  p.  62)  has,  since  Dr.  Anderson's 
original  description  of  this  species,  recorded  the  occurrence  of  a  Rat 
probably  identical  from  Muni  pur. 

This  Rat  is  apparently  allied  to  Mus  rattus  rufescms^  but  is 
distinguished  at  once  by  its  very  large  size — its  length  from  muzzle 
to  vent  being  9-0  inches  and  that  of  its  tail  10-26  inches;  the 
corresponding  measurements  of  a  typical  specimen  of  Mus  rattus 
rufescens  being  6-5  and  6*7  inches. 

The  skull  is  not  distinguished  by  any  marked  peculiarity  except 
that  the  antorbital  plate  does  not  project  above  in  the  marked  way 
in  which  it  does  in  Mus  rattus  rufescens,  but  is  evenly  rounded  and 
slightly  sloping  forward  (see  Plate  XUY.  fig.  2). 

9.  Mus  BUBHicosA,  Andcrsou,  Anat.  &  Zool.  Res.  p.  306. 

This  species  was  described  from  a  unique  specimen  procured  jby 
Dr.  Anderson  in  Yunnan.  It  does  not  seem  to  differ  from  the 
ordinary  Hill-Rat  (Mus  rattus  nitidus),  except  in  its  very  dark 
ventral  surface;  whether  this  is  merely  an  individual  Tsriation 
or  a  constant  character  can  only  be  proved  by  the  examination  of 
more  specimens.  The  skull  does  not  present  any  very  special 
features. 

10.  Mfs  FULVESCEN8,  Gray ;  Thomas,  P.  Z.  S.  1881,  p.  537. 
Thomas  (Z.  c.)  identifies  with  this  species  Mus  annamomeus  of 

Blyth,  which  was  procured  by  Major  Berdmore  in  the  Schwegyeen 
District  of  Burmah.  The  type  of  Mus  cinnamomeus  agrees  in  every 
respect  with  the  description  given  by  Thomas  of  Mus  fuhtscens,  so 
that  there  is  a  little  doubt  of  the  correctness  of  his  identification. 
It  seems  that  this  species  must  be  an  exceedingly  scaroe  one,  as 
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•hihoagh  there  are  in  the  MuBeum  large  collections  of  Rate  and 
Mice  from  Sikhim,  there  are  no  examples  that  can  he  referred  to  this 
species.  The  only  specimens  in  the  Museum  are  the  two  originally 
sent  hy  Major  Berdmore  to  Mr.  Blyth  from  Burmah,  of  the  skull  of 
which  I  send  figures  (Plate  XLIV.  fig.  1). 

11.  Mfs  jbbdowi  (Blyth) ;  Thomas,  P.  Z.  8.  1881,  p.  537. 

This  is  a  rery  distinct  species  of  Rat ;  it  can  he  at  once  identified 
hy  its  tail,  which  is  hrown  ahove  and  white  helow,  and  very  long. 
There  are  in  the  Museum  examples  of  this  species  from  Darjeeling 
and  from  Cherra  Punji  in  the  Khssi  hills. 

12.  Mirs  NiYEXYBNTBR,  Hodgsou  ;  Thomas,  P.  Z.  S.  1881,  p.  540. 
There  are  in  the  Museum  two  old  stuffed  specimens  from  Landour 

near  Mussoorie,  which  were  originally  identified  hy  Blyth  with  this 
species  ;  he  afterwards,  however,  in  his  Catalogue  considered  it  to 
he  identical  with  Miis  rufescens.  An  examination  of  the  specimens 
rather  confirms  Blyth's  second  thought :  the  tails  do  not  show  any 
sign  of  white  below  so  characteristic  of  this  species,  and  the  dimen- 
sions are  large  for  Mus  niveiventer.  The  skulls,  however,  are  so 
broken  up  that  it  is  impossible  to  make  auything  of  them. 

There  are  no  other  examples  of  this  species  in  the  Museum,  and  I 
should  be  very  grateful  to  any  one  who  could  procure  specimens 
for  us. 

13.  Mus  BLAOTORDi,  Thomss,  P.  Z.  S.  1881,  p.  541,  pi.  50. 

There  is  nothing  to  be  added  to  Thomas's  excellent  description  of 
this  distinctly  marked  species ;  the  Indian  Museum  has  recently  re- 
ceived an  example  from  the  Shevaroy  hills  in  the  Madras  Presidency, 
collected  by  Mr.  William  Daly  ;  this  adds  another  locality,  as  the 
original  specimen  was  found  at  Cudapah,  also  in  the  Madras 
Presidency. 

14.  Mus  BBRDMORBi,  Blyth;  Thomas,  P.Z.  8.  1886,  p.  62. 

This  species  was  first  described  by  Blyth  (J.  A.  8.  B.  xx.  p.  173), 
from  a  single  fiat  skin  and  skull  proour^  in  Mergui ;  he,  however, 
afterwards  merged  it  with  his  AIils  robustultts^  which  has  since 
been  shown  by  Blanford  and  Thomas  to  be  indistinguishable  from 
Muit  rattus  rufescens,  the  common  Tree-Rat  of  the  whole  of  India. 

Mr.  Thomas  has  since  {l,t.c.)  applied  Blyth^s  old  name  to  a 
peculiar  Rat  forming  part  of  the  Hume  Munipur  collection,  which 
Rat,  according  to  Mr.  Thomas,  agrees  so  well  with  the  original  de- 
scription of  Mr.  Blyth,  that  he  has  no  hesitation  in  identifying  the- 
two,  and  this  notwithstanding  the  fact  that  Blyth's  specimen  was 
from  Mergui,  which  is  a  long  way  ofi^,  and  has  a  very  difierent 
fauna  from  Munipur. 

The  flat  skin  which  b  mentioned  in  Mr.  Blyth*s  Catalogue  of  the 
Mammals  of  the  Asiatic  Society's  Museum  has  unfortunately  dis- 
appeared ;  the  skull,  however,  though  not  complete,  is  still  in  the 
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colleotion,  and  so  far  aa  it  goes  confirms  Mr.  Thomas's  identifica- 
tion. The  measurements  (see  table,  p.  536)  correspond  very  doselj 
with  those  of  the  Munipur  examples  mentioned  by  Mr.  Thomas  in 
his  description ;  the  type  also  agrees  very  well  in  regard  to  the 
great  distance  between  the  upper  incisors  and  the  molars  and  the 
paleness  and  forward  direction  of  the  incisors,  which  are  the  points 
described  by  Mr.  Thomas  as  specially  characteristic  of  the  Munipur 
skulls. 

15.  Mus  coNCOLOR,  Blyth,  J.  A.  8.  B.  xxviii.  p.  295  (1859). 

This  species  is  somewhat  intermediate  in  size  between  the  Rats 
and  Mice ;  it  should,  however,  be  considered  rather  as  a  small  Kat 
than  as  a  large  Mouse,  since  the  hind  pad  of  the  hind  foot  is  elongate 
as  in  the  Rats,  not  rounded  as  in  the  Mice. 

This  species  does  not  seem  to  have  been  described  since  the 
original  description  by  Blyth  inl859  ;  it  may  therefore  be  as  well  to 
give  some  additional  particulars  and  measurements  which  may  be 
useful  to  students  of  Indian  Mammalogy. 

The  fur  is  largely  composed  of  flattened  spines  with  long  black 
hairs  and  fine  fur  intermixed ;  the  tips  of  the  spines  are  reddish  in 
colour,  and  the  hairs,  which  are  longer,  are  black,  so  that  the  colour 
above  is  brownish  :  beneath,  the  spines  are  not  so  numerous  nor  are 
their  tips  red,  the  long  black  hairs  are  absent,  and  the  general  colour 
is  dark  grey,  considerably  lighter  than  the  back. 

The  ears  are  clothed  without  rather  thickly  (for  a  Rat)  with  brown 
hairs  and  within  vrith  the  usual  white  glistening  hairs ;  they  are 
rounded  and  of  moderate  size,  bent  forward  they  hardly  reach  the 
eyes. 

The  feet  are  not  remarkable  in  any  way ;  the  usual  5  pads  are 
present  on  the  fore  feet  and  the  usual  6  on  hind  feet ;  the  pads  on  the 
nind  feet  are  rather  small,  and  the  proximal  one,  as  mentioned  above, 
is  elongate  ;  the  soles  are  dark-coloured. 

The  tail,  which  is  sUghtly  longer  than  the  head  and  body,  is  quite 
uniform,  and  provided  with  the  usual  rings,  about  four  to  the  tent4i 
of  an  inch. 

The  mammae,  in  the  only  specimen  in  which  they  could  be  made 
out,  were  8  in  number — two  pairs  of  inguinal,  two  pairs  of  peotoraL 
The  cfficum  is  rather  large  and  measure  about  0*67  inch. 

There  are  examples  of  this  species  in  the  Museum  from  the 
Schwegyeen  District  of  Pegu,  from  Tenasserim,  and  from  Malacca ; 
and  a  very  closely  allied  species,  Mtis  ^hippium,  Jentink,  has  been 
recorded  from  Sumatra  and  from  Mt.  Kina  Balu  in  Borneo. 

The  skull  of  Mu9  coneolor  resembles  that  of  Mus  rattus  rufetcenB 
in  almost  every  particular ;  the  interparietal  of  the  latter  is  perhaps 
somewhat  narrower. 

If,  however,  the  skull  of  Mus  coneohr  be  compared  with  that  of 
Mui  urhanuSy  the  former  will  be  found  to  be  considerably  longer 
and  narrower  in  proportion,  and  also  to  possess  a  much  shorter 
anterior  palatine  foramen,  barely  reaching  the  level  of  the  front  ends 
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of  the  molars.  These  points  are  at  onoe  apparent  on  examination 
of  the  second  tahle  of  measurements  of  all  the  skulls  (given  below, 
pp.  536,  537),  where  the  measurements  have  been  reduced  to  a 
percentage  of  the  total  length  of  the  skull. 

I  send  figures  of  the  skull  (see  Plate  XLIV.  fig.  3). 

The  following  are  the  measurements  in  inches  of  examples  pre- 
served in  spirit,  taken  in  the  same  way  as  the  measurements  given 
in  Mr.  Thomas's  paper  (Z.  c.) : — 

6.  ?. 

Head  and  body    470  4-40 

Tail —  5-07 

Hind  foot 0-93  0-90 

Forearm  and  hand  . .  I'lO  1-08 

Ear-conch     0-58  0*50 

Muzzle  to  ear 1-20  145 

16.  Mus  uBBAiYus,  Hodgs. ;  Thomas,  P.  Z.  S.  1881,  p.  544. 

This,  the  common  House-Mouse  of  India,  is  doubtfully  different 
from  the  almost  universally  distributed  Mus  miisculuSf  the  European 
House-Mouse ;  it  has  been  treated  by  Thomas  in  his  paper  as  dis- 
tinct, and  has  therefore  been  left  so  in  the  present  paper.  Blyth 
stated  that  Mus  musculus  has  larger  ears,  smaller  eyes,  and  broader 
paws  than  Mus  urbanus,  and  further  that  the  tail  of  Mus  musculus 
is  one-fourth  shorter ;  none  of  these  differences,  however,  hold  good 
when  many  specimens  are  examined. 

To  the  synonymy  given  by  Mr.  Thomas,  Mus  IcaJchyensis  and 
Mus  viculorum,  described  by  Dr.  Anderson  (Yunnan  Exp.  i.  pp.  307, 
308)  from  two  specimens  procured  in  Yunnan,  may  be  added,  as  a 
careful  examination  of  the  specimens  fails  to  show  any  characters 
by  which  they  may  be  distinguished  from  the  ordinary  Indian 
House-Mouse. 

Mr.  Thomas  gives  the  whole  of  India  as  the  habitat  of  this 
species ;  there  are  not,  however,  any  examples  of  it  in  the  Indian 
Museum  from  the  Punjab  or  North-west  of  India,  where  Mus 
bactrianus  seems  to  take  its  place.  On  the  other  hand,  there  are 
specimens  from  Ceylon,  from  various  places  in  Assam  and  Cachar, 
from  Burma,  and  from  the  Andamans  and  Nicobars. 

17.  MxTS  BA^cTBUiHTS,  Thomss,  P.  Z.  8. 1881,  p.  546. 

This  species  replaces  the  last  as  the  common  House-Mouse  in  the 
North-west  of  India ;  it  differs  from  Mus  urbanus  in  its  white  belly 
and  pale  colour ;  the  skull  also  seems  to  differ  from  that  of  Mus 
urhanus  in  being  longer  and  narrower  (cf,  table  of  reduced  measure- 
ments, p.  537). 

There  are  examples  of  this  species  in  the  Museum  from  the 
Punjab  and  Sind,  from  Ladak  and  the  Pir  Pinjal  Pass,  and  from 
Simla;  also  from  Baluchistan,  Southern  Persia,  Palestine,  and 
Egypt. 
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18.  Mu8  8(jBLnci8,  Blanford,  Yarkand  Mammals,  p.  51. 

This  species  is  dosely  allied  to  Mug  urhanui ;  it  differs  in  having  a 
slightly  longer  hind  foot,  with  the  tnherdes  very  far  apart  from  each 
other ;  the  skull  differs  from  those  of  Mas  urhanus  and  M.  badrianug 
in  haying  the  zygomatic  arches  very  strongly  incarred ;  the  palate  is 
also  peculiar,  the  posterior  nasal  opening  heing  particularly  wide, 
and  its  edges  and  the  pterygoids  all  very  much  thickened,  so  that 
the  under  surface  of  the  skull  has  a  very  different  appearance  from 
that  of  Mus  urbanus. 

This  species  has  heen  only  found  in  the  higher  regions  of  Central 
Asia-— once  hy  Stoliczka  west  of  the  Pankong  Lake  in  Ladak,  at  a 
height  of  13,000  feet  ahove  the  sea,  and  once  by  Col.  Bidduiph 
(Scully,  Ann.  Mag.  N.  H.  (5)  viii.  p.  99)  in  the  Astor  district  of 
Kashmir,  at  a  height  of  11,000  feet. 

19.  Mrs  ABiANUs,  Blanf. ;  Thomas,  F.Z.  8.  1881,  p.  548. 

This  species  is  closely  allied  to  Mus  tylvaticug  of  £urope  ;  it  is,  as 
Thomas  has  pointed  out,  distinguishable  by  its  shorter  hind  foot ;  the 
following  measurements  seem  to  show  that  though  the  length  of  the 
hind  foot  of  Mus  sylvatieus  does  not  invariably  surpass  the  distance 
between  the  muzzle  and  the  ear,  yet  the  difference  between  the  two 
is  much  less  than  in  Mus  arianus : — 

Mus  sylvatieus. 
a,  b.  d. 

Hind  foot. .... ,     -86       -90      -88 
Muzzle  to  ear  ..     -89       -95       -80 

The  skull  of  Mus  arianus  is  considerably  larger  than  that  of  Mus 
urbanus^  but  the  proportions  are  much  the  same  except  with  regard 
to  the  nasals,  which  are  very  much  longer,  and  to  the  anterior  pala- 
tine foramen,  which  is  much  shorter  and  does  not  reach  the  level  of 
anterior  line  of  the  molars. 

20.  Mus  WAGVERi,  Eversmann. 

MtM  pachycercus,  Blanford,  Yarkand  Mammals,  p.  53. 

The  short-tailed  House-Mouse  of  Central  Asia,  described  as  a  new 
species  by  Blanford,  has  been  since  identified  by  Biichner  (Result. 
Przewalsky's  Beise,  Saugethiere,  p.  88)  with  a  species  described  by 
Eversmann  in  1848  from  a  specimen  collected  on  the  steppes  between 
the  Volga  and  the  Ural.  Examples  of  it  were  got  by  Przewalsky 
from  a  great  number  of  localities  throughout  Turkestan  and  Mon- 
golia, and  it  seems  to  be  the  common  House-Mouse  of  all  Central 
Asia.  There  is  also  a  skin  of  a  Mouse  procured  by  Mr.  Blanford  at 
Resht  on  the  Caspian,  which  has  hitherto  remained  unnamed,  and 
which  seems  referable  to  this  species. 

This  Mouse  cannot  in  any  way  be  considered  an  Indian  species, 
as  it  has  never  occurred  this  side  of  the  Kuenluen  Mountains ;  it  has, 
however,  been  included  in  this  paper,  because  the  t3rpes  of  Mus 
pachycercus  of  Blanford  are  in  the  Indian  Museum. 


Mm  ariantt$. 

/. 

q.          p. 

84 

•80       -80 
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•97       -97 
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21.  Mus  CBBTicoLORy  Hodgs. ;  Thomas,  P.Z.  S.  1881,  p.  547. 

There  does  not  seem  to  be  any  true  distinction  between  this 
species  and  Mus  (Leggada)  buduga.  Thomas  allows  that  they  are 
nearly  allied,  but  asserts  that  they  can  be  distinguished  by  the 
length  of  their  ears ;  this  distinction,  however,  does  not  seem  to  hold 
good  when  the  measurements  of  many  individuals  are  taken.  Mils 
eunieularis  of  Bly th,  as  is  suggested  by  Thomas,  seems  to  be  in  every 
way  identical  with  Mus  cervicolor. 

The  specimens  procured  by  Blyth  from  near  Calcutta  mentioned 
by  Thomas  seem  to  be  better  placed  under  Mits  (Leggada)  buduga 
than  under  this  species,  since  they  are  particularly  short-eared,  and 
some  of  them  show  distinct  traces  of  the  extra  anterior  cusp  to  the 
molar,  which  is  the  distinctive,  though  by  no  means  constant,  mark 
of  the  genus  Leggada, 

22.  Mus  NmDULus,  Blyth ;  Thomas,  P.  Z.  S.  1881,  p.  650. 

The  type  of  this  species,  which  should  be  in  the  Indian  Museum, 
is  nowhere  to  be  found ;  it  was,  perhaps,  lost  during  the  trans- 
ference of  the  Asiatic  Society's  collections  to  the  present  Museum. 
It  is  therefore  impossible  to  be  certain  whether  Thomas's  identifica- 
tion of  this  species  is  correct  or  not. 

There  is  in  the  Indian  Museum  a  collection  of  mice  from  Dar- 
jeeling  presented  by  Dr.  G.  King,  and  another  single  specimen  from 
the  Khasia  Hills,  which  seem  to  resemble  in  certain  particulars 
Mus  nitidulus  of  Thomas.  In  these  the  fur  is  long,  and  in  some  of 
the  specimens  spiny ;  the  tail,  which  varies  somewhat  in  length, 
is  bicolorous,  brown  above  and  white  below;  but  the  anterior 
edge  of  the  outer  wall  of  the  infraorbital  foramen  is  not  slanting, 
except  perhaps  slightly  so  in  one  specimen  from  the  Khasia  Hills ; 
and  the  hind  foot  does  not  seem  to  be  longer  than  the 
distance  from  the  muzxle  to  the  ear.  Until,  however,  authenti- 
cated specimens  of  Thomas's  Darjceling  species  can  be  examined, 
our  specimens  may  remain  as  Mus  nitidulus^  since  there  is  certainly 
no  other  species  hitherto  described  with  which  they  can  be 
identified. 

23.  Mus  HUMBi,  Thomas,  P.  Z.  8.  1886,  p.  63,  pL  v. 

This  species  was  described  by  Thomas  from  specimens  procured 
by  Mr.  Hume  in  Munipur ;  it  appears  to  be  allied  to  Mus  eryihroHsj 
from  which  it  differs  in  being  considerably  larger.  There  are  no 
specimens  of  it  in  the  Indian  Museum. 

24.  Mus  ERTTHBons,  Blyth,  J.  A.  S.  B.  xxiv.  p.  721. 

The  type  of  this  species,  of  which,  unfortunately,  the  skull 
appears  to  have  been  mislaid,  seems  to  be  immature ;  there  is,  how- 
ever, in  the  Museum  another  specimen  from  the  same  locality, 
Cberra  Punji,  which  agrees  with  the  type  in  every  way  except  that 
it  is  slightly  larger. 


530        Ma.  w.  L.  8CLATBR  ON  SOME  INDIAN  MURioji.    [June  17» 

The  for  in  this  species  is  soft,  not  shining ;  it  is  above  of  a  rerj 
dark  slate-colour  for  three  quarters  of  its  length,  the  remaining 
quarter  being  of  a  chestnut  colour ;  posteriorly  towards  the  tail  the 
chestnut-coloured  portion  of  the  fur  increases  at  the  expense  of  the 
date,  so  that  its  general  appearance  is  Tory  much  redder  poste- 
riorly ;  below,  the  fur  is  of  a  dirty  gre}4sh  white,  getting  more  and 
more  reddish  posteriorly,  the  bases  of  the  hairs  being  still  slate- 
coloured. 

The  tail  is  somewhat  longer  than  the  body ;  it  is  slightly  more 
lightly-coloured  below  than  above,  and  is  well-haired  but  not 
pencilled.  The  ear  is  very  small,  and  is  almost  concealed  by  the 
very  long  fur  all  round  it ;  it  is  fiirther  remarkable  for  a  thin  tuft 
of  long  hairs  springing  from  the  middle  of  the  conch,  a  character 
which  seems  to  distinguish  this  species  from  all  other  Indian  Mu- 
ridcB  except  Mu$  humei. 

The  mamme  are  eight  in  number. 

The  fifth  toe  of  the  front  foot  does  not  seem  abnormally  short  as 
it  is  described  to  be  in  Afus  humei ;  it  reaches  well  beyond  the 
bottom  of  the  division  between  the  2nd  and  3rd  toes  almost  to  a 
level  with  the  joint  of  the  1st  and  2nd  phalanges  of  the  3rd  toe ; 
the  pads  of  the  hind  toe  are  large  and  not  very  well  defined,  but 
the  proximal  one,  which  is  in  all  other  Indian  Mice  rounded,  is  in 
this  species  distinctly  oval  and  rat-like. 

The  skull  of  this  species  (Plate  XLIY.  fi^.  5)  can  be  at  once 
recognized  by  the  fact  that  the  external  wall  of  the  antorbital 
foramen  is  perfectly  perpendicolar.  In  this  it  resembles  Mus  humei^ 
in  which,  however,  the  modification  has  gone  further  and  the  wall 
is  concave.  The  zygoma  itself  is  slightly  concave  and  the  anterior 
palatine  foramen  ends  at  the  anterior  line  of  the  front  molars. 

The  hinder  part  of  the  hard  palate  formed  by  the  pterygoids  is 
characteristic,  it  forms  two  little  concave  cups  separated  in  the 
median  line  and  from  each  other  by  a  slight  ri^e  (cf,  fig.  5  a). 
The  posterior  nasal  opening  is  exceedingly  wide,  mudi  wider  than 
the  corresponding  opening  in  Mus  urbamts^  and  the  bulla  is  mnek 
more  inflated.  Altogether  Mus  erythrotisr  is  a  mueh  more*  distinct 
species  than  most  of  the  Indian  Mice. 

Of  the  specimens  in  the  Indian  Museum  six,  including  the  type, 
are  from  Cherra  Punji  on  the  Khasia  Hills,  in  Assam.  Another  speci- 
men, a  skin,  unfortunately  without  a  skull,  procured  by  CoL  Godwin- 
Austen  in  South  Munipur,  must  also  be  referred  to  this  species^ 

The  following  are  the  measurements  of  the  adult  feiaale  above 
alluded  to,  in  inches : — 

Head  and  body  2-85,  tail  3-25,  hind  foot  without  claw  -68,  fore 
arm  and  hand  *83,  ear-conch  '32,  nose  to  ear  (skull  extracted)  *&2. 

25.  Mus  MBTTADA  (Gray);  Thomas,  P.Z.S.  1881,  p.  550. 

This  Eat  has  been  fully  described  and  figured  by  BlanIM 
(J.  A.  S.  B.  xlvi.  p.  290)  and  by  Thomas,  so  that  there  is  little  to  add 
to  the  descriptions  already  published. 
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The  Indian  Moseam  posseBsea  examples  of  this  speoies  from  the 
Etawah  and  Banda  districts  of  the  North-west  Provinces,  from 
Karachi  in  Sind,  and  the  Madras  Presidency ;  Blanford  has  recorded 
it  from  Admednagur,  and  Sir  W.  Elliot  from  the  Deccan.  This  Eat, 
therefore,  seems  to  be  found  only  in  the  western  and  southern  parts 
of  India. 

26.  MxTs  oLBADowi,  MuTray,  P.  Z.  S.  1885,  p.  809,  pi.  li. 

This  species  seems  to  be  very  closely  aUied  to  Mils  mettada,  from 
which  it  is  distinguished  by  its  eonsiderably  smaller  size  and  by 
its  much  shorter  and  narrower  tarsus.  Moreover,  Mus  gleadowi 
never  seems  to  possess  more  than  four  pads  on  the  hind  foot,  while 
all  the  specimens  of  Mus  mettada  in  our  Museum  possess  the 
proximal  fifth  pad. 

The  skull  (c/.  table  of  measurements,  p.  587)  resembles  that  of 
Mns  mittada  very  closely,  except  that  it  is  slightly  smaller  in  all  its 
dimensions. 

The  examples  of  this  species  in  the  Indian  Museum  are  all  males, 
to  that  I  am  unable  to  confirm  Mr.  Blanford's  statement  that  the 
mammsB  are  six  in  number,  instead  of  eight  as  in  Mus  mettada. 

The  measurements  of  the  three  specimens  in  the  Indian  Museum 
agree  very  well  with  those  given  by  Mr.  Blanford  in  a  note 
appended  to  the  original  description,  t.  e.  head  and  body  3*40,  tail 
2-80,  hind  foot  '70,  forearm  and  hand  *80,  ear-conch  -61,  auditory 
meatus  to  muzzle  '91.  The  type  of  the  species  described  by  Murray 
was  procured  near  Kurrachee  in  Sind ;  the  specimens  in  the  Indian 
Museum  are  from  Goona  in  Gwalior  and  from  Eutch. 

27.  Mus  (Leggada)  PLATTTHBix  (BoBuett);  Thomas,  P.Z.S.  1881, 
p.  553. 

To  the  synonyms  of  this  species  Mtu  spintdosus  of  Blyth  (J.  A.  S.  B. 
xxiii.  p.  734)  may  be  added.  Blyth's  type,  which  was  procured  in 
the  Punjab  by  Mr.  Theobald,  agrees  in  every  way  with  the  descrip- 
tions and  with  the  other  undoubted  specimens  of  Mus  (Leggacla) 
ptatyihrix ;  unfortunately  the  skull,  which  has  been  extracted  from 
the  type,  seems  to  have  been  changed  for  another  skull,  for  the 
one  which  is  marked  as  belonging  to  the  type  specimen  is  oertainly 
not  identical  with  the  skull  of  the  Mus  {Leggada)  platj^thrix^  nor  is 
it  that  of  a  Leggada  at  all. 

There  are  in  t<he  Indian  Museum  examples  (^  this  speoies  from 
the  Punjab,  Kurrachee,  Bhandara  in  the  Central  Provinces,  Khan- 
dula  in  Bombay  Presidency,  and  from  South  Malabar,  and  the  Collar 
gelly  Hills  in  the  Madras  Presidency.  This  considerably  extends 
the  distribution  as  given  by  Thomas. 

28.  Mus  (LseoADA)  buduoa.  Gray;  Thomas,  P.  Z.  8.  1881, 
p.  553. 

Blyth's  specimens  of  Mus  cervieolor  seem  to  be  rather  referable  to 
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this  species,  as  several  of  them  possess  fairly  well-developed  the  extra 
cusp  to  the  front  edge  of  the  anterior  molar.  The  specimens  from 
ahout  Calcutta  and  Northern  India  are  remarkahly  free  from  spines 
in  the  fur ;  this  is  specially  the  case  with  the  specimens  named  by 
Blyth  Mu9  terricohr,  all  of  which  seem  to  be  immature.  The  type 
oi  Mus  falvidiventri$  is  in  very  bad  condition,  but  there  does  not 
seem  to  be  any  reasonable  doubt  that  it  is  conspecific  with  this 
species. 

There  are  examples  of  this  species  in  the  large  Museum  series 
from  nearly  all  over  India,  viz.  Karachi  in  Sind ;  Futtegurh,  Etawah, 
Banda,  and  Allahabad,  N.W.P. ;  Bhandura  and  Chanda,  G.  P. ; 
Poena  in  Bombay;  Madras,  Shevaroy  Hills,  Trichinopoly,  and 
Ganjan  in  Madras  P. ;  Trincomali  in  Ceylon  ;  Sirgunja,  Mi<hiapur, 
MaunbhooD,  aud  Calcutta,  in  Bengal.  It  is  also  recorded  from 
Burmah  under  the  name  of  Mu9  beavani  by  Blyth  in  the  '  Mammals 
of  Burma '  (J.  A.  S.  B.  xliv.);  but  this  is  probably  a  mistake,  as  Mus 
bsavani  was  described  by  Peters  from  Maunbhoon,  not  from  Burma. 

29.  Yandelsusia.  oleraoea  (Bennett);  Thomas,  P.  Z.  S.  I88I, 
p.  556. 

This  Mouse  is  a  very  distinct  form  and  leads  away  towards  the  two 
other  genera  Ghiropodomys  and  Hapalomys  described  below.  Dr. 
Anderson  has  given  a  very  full  account  of  the  species  in  his  'Zoolo- 
logical  and  Anatomical  Besearches,'  to  which  nothing  more  can  be 
added,  except  perhaps  the  fact  that  it  has  hitherto  not  been 
recorded  from  Ceylon.  I  send  figures  of  the  skull  (Plate  XLIV. 
fig.  4)  and  of  the  dentition  (Plate  XLV.  fig.  10). 

30.  Chiropodomts  oliroides. 

Mus  gltroides,  Blyth,  J.  A.  8.  B.  xxiv.  p.  721  (1856). 

Mua  peguensis,  Blyth,  J.  A.  8.  B.  xxviii.  p.  295  (1859). 

?  Chiropodomy$  penicillatus,  Peters,  Monatsber.  Akad.  Berlin, 
1868,  p.  448,  pi.  i. ;  Doria,  Ann.  Mus.  Civ.  Genoa,  (2)  iv.  p.  631. 

CTiiropodamys  gliroidea,  Thomas,  P.Z.S.  1886,  p.  78,  and  1889, 
p.  235. 

The  unique  type  of  Mus  gltroides  of  Blyth  has  unfortunately 
disappeared  from  ^e  Museum,  so  that  it  is  not  possible  to  be  abso- 
lutely sure  as  to  whether  Mtis  peguensis  is  identical  with  it  or  not ; 
there  seems,  however,  to  be  no  reasonable  doubt  on  the  subject, 
since  there  is  in  the  Museum  a  Mouse  from  Cherra  Punji,  whence 
the  type  originally  came,  which  entirely  agrees  with  the  description 
of  Mus  gliroidesj  and  this  specimen  is  certainly  conspecific  with 
the  type  of  Mus  peguensis.  Of  Chircpodomyi  penicillatus^  which  is 
the  type  of  the  genus,  it  is  not  possible  to  be  certain  without  a 
direct  comparison  of  the  types,  but  there  is  nothing  in  the  descrip- 
tion to  prevent  its  being  absolutely  identical  with  Mus  gUmides  of 
Blyth. 

In  this  form  the  fur  is  long  and  soft  and  not  spiny  ;  ou  the  back 
it  is  slate-coloured  for  about  three-quarters  of  its  length,  the  oUier 
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quarter  being  chestnut.  The  body  beneath,  including  the  chin, 
throat,  and  sides  of  the  muzzle,  is  white  without  any  slate-coloured 
base ;  the  two  colours  are  abruptly  separated  from  one  another. 

The  sides  of  the  snout  from  which  the  whiskers  spring  are  con- 
siderably swollen ;  the  ears  are  large,  rounded,  and  covered  with 
very  scanty  short  single  hairs,  so  that  unless  looked  at  carefully 
they  appear  to  be  naked :  when  bent  forward  they  easily  reach  the 
eye. 

The  tail  is  very  long,  much  longer  than  the  head  and  body  ;  the 
basal  portion  is  comparatively  bare ;  the  distal  portion  is  covered 
with  gradually  increasing  quantities  of  hair,  those  at  the  tip  of  the 
tail  reaching  a  length  sometimes  of  *20  of  an  inch  ;  the  tail  is  quite 
uniformly  coloured,  it  is  not  lighter  above  than  below. 

On  the  fore  feet  there  are  four  well-developed  toes,  all  clawed ; 
the  first  digit  is  represented  by  a  mere  stump  springing  from  the 
inner  proximal  sole-pad  and  is  provided  with  a  flat  nail ;  the  toes 
are  all  much  swollen  distally  by  the  great  development  of  the  too- 
pads,  which  is  very  well  shown  in  Feters's  plate  (I,  c.) ;  iu  the  hind 
foot  the  first  digit  is  very  stumpy,  and  only  reaches  to  the  level  of 
the  base  of  the  division  between  the  second  and  third  toes,  it  is  pro- 
vided with  a  flat  nail ;  the  toe-pads  are  swollen  in  the  same  way  as 
are  those  of  the  fore  feet ;  the  sole-pads  are  large  and  well-deve- 
loped, and  the  proximal  inner  one  is  oblong  and  rat-like. 

In  the  only  specimen  in  which  the  mammae  could  be  made  out, 
they  were  four  in  number,  and  all  situated  abdominally  on  either 
side  on  a  level  with  the  femur ;  no  traces  of  pectoral  or  inguinal 
mammae  were  to  be  found ;  whether  this  is  a  constant  character  or 
not  must  be  decided  by  the  examination  of  more  specimens. 

The  skull  of  Chiropodomys  (Plate  XLV.  fig.  6)  resembles  that  of 
Vandeleuria  more  than  that  of  any  other  Indian  Mouse ;  in  general 
appearance  it  is  very  wide  and  short,  its  breadth  being  greater  than 
that  of  any  other  Indian  Mouse  or  Eat.  The  nasal  bones  are  so 
short  that  the  nasal  processes  of  the  premaxillae  reach  back  to  a 
considerable  distance  behind  their  posterior  ends ;  this  is  also  the 
case  in  Vandeleuria^  but  it  is  not  nearly  so  marked  a  feature. 

The  interparietal  is  crescent-shaped,  with  an  anterior  median  pro- 
jection between  the  two  parietals.  The  antorbital  plate  is  perfectly 
straight  and  perpendicular,  as  in  Vandeleuria  and  Mus  erythrotia ; 
below  the  anterior  palatine  foramina  are  very  short,  shorter  than  in 
any  other  Indian  Bat,  they  are  also  rather  broad,  and  present  a 
kidney-shapped  appearance.  The  posterior  nasal  opening  is  very 
wide,  almost  as  wide  as  the  hard  palate ;  it  is  equal  to  more  than 
half  the  length  of  the  anterior  palatine  foramen,  while  in  Vande- 
lewria  its  width  is  very  much  less  than  half  the  length  of  the 
anterior  palatine  foramen. 

The  dentition  of  this  species  (Plate  XLV.  fig.  11)  appears  to  be 
somewhat  intermediate  between  that  of  Vandeleuria  and  typical 
Mus.  The  anterior  upper  molar  in  Mus  consists  of  three  central, 
three  external,  and  two  internal  cusps,  the  posterior  internal  cusps 
bang  absent ;  in  Vandeleuria  there  are  eight  cusps  as  in  Mus,  but 
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it  is  the  external  posterior,  not  the  internal  posterior,  cnsp  that  is 
missing.  In  Chiropodomys  there  are  three  central,  three  external, 
and  generally  two  internal  cusps,  but  in  some  specimens  small 
traces  of  the  third  posterior  cusp  can  be  seen.  The  median  molar  in 
Mu9  consists  of  two  central,  two  external,  and  two  internal  cusps ; 
in  Vandeleuria  of  two  central,  one  external,  and  three  internal ;  in 
Chiropodomys  of  two  median,  two  external,  and  two  internal  cusps, 
with  perhaps  traces  of  the  third  posterior  cusp. 

The  molars  of  the  lower  jaw  are  much  the  same  in  Mut  and 
Vatideleuria,  the  anterior  consisting  of  six  cusps  in  two  rows  bi- 
laterally symmetrical,  and  the  median  of  four  cusps  in  two  rows, 
also  bilaterally  symmetrical.  In  Chiropodomys  the  condition  seems 
more  primitive,  as  in  addition  to  the  cusps  present  in  Mus  and 
Vandeleuria  there  is  a  strong  external  cingulum  present  which 
seems  to  me  to  represent  the  true  external  cusps  present  in  the 
upper  jaws  of  the  molar. 

Chiropodomys  appears  therefore  to  be,  so  far  as  the  dentition  is 
concerned,  a  somewhat  primitive  form  combining  the  dental  cha- 
racters of  both  Mus  and  Vandeleuria,  and  in  addition  to  that 
showing  distinct  traces  of  the  way  in  which  the  bilaterally  symme- 
trical molars  of  the  lower  jaw  of  typical  Eats  have  been  derived 
from  a  form  of  tooth  consisting  of  a  row  of  central  cusps  with  lateral 
cusps  such  as  are  still  found  in  the  upper  jaw. 

This  speculation  is  rather  supported  by  the  condition  of  the 
dentition  in  Hapahmys^  as  will  be  seen  below. 

The  following  are  tiie  measurements  of  a  specimen  in  spirit  from 
Cherra  Punji  in  Assam  : — Head  and  body  3*35,  tail  5*15,  tarsus  "70, 
arm  and  hand  1*0,  ear-conch  *53,  muzzle  to  ear  (skull  extracted) 
•90. 

The  examples  of  Chiropodomys  gliroides  in  the  Museum  collection 
are  from  the  following  localities : — Cherra  Punji  in  Assam,  Munipur, 
and  the  valley  of  the  Sitang  River  in  Burmah.  This  species  has 
also  been  recorded  from  the  Malay  Peninsula  (Hume  coU,\  Upper 
Burma  {Doria),  Borneo  (  Wallace),  and  Java  (Boria). 

31.  Hapalomts  lonqicaudatus,  Blyth,  J.  A.  S.  B.  xxviii.  p.  296. 

The  specimens  from  which  this  species  was  described  have 
hitherto  remained,  so  far  as  I  am  aware,  unique ;  they  were  pro- 
cured by  Major  Berdmore  in  the  vaUey  of  the  Sitang  Biver  in 
Burma.  The  following  description  contains  considerable  additional 
matter  to  the  short  one  published  by  Blyth  (l,  s,  c.)  thirty-one  years 
ago. 

The  fur  is  soft,  contains  no  trace  of  spines ;  it  is  very  long, 
measuring  about  three-quarters  of  an  inch  on  the  back ;  the  basal 
three-fourths  is  very  dark  slate-coloured,  the  tips  a  paler  chestnut, 
with  few  or  no  traces  of  longer  black  hairs.  The  body  beneath, 
including  the  chin  and  the  tip  of  the  muzzle,  is  white  with  no  trace 
of  the  slate-coloured  bases  to  the  fur. 

The  tail  is  very  long,  and  resembles  that  of  Chiropodomys  in 
being  clothed  with  hairs  gradually  increasing  in  length  distally  till 
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at  its  tip  they  reach  a  length  of  nearly  half  an  inch ;  the  tail  is 
covered  with  square  scales  forming  a  series  of  rings  which  ran  to 
about  20  to  an  inch  ;  the  tail  is  of  a  light  brown  colour  above  and 
below. 

In  the  hind  foot  (Plate  XLV.  fig.  8)  the  toes  are  very  long,  they 
form  about  4  of  the  total  length  of  the  hind  foot ;  the  three  middle 
digits  are  all  equal  in  lengUi  and  bear  well-developed  claws ;  the 
fifth  digit  is  smaller  and  bears  a  very  small  claw  that  does  not 
nearly  reach  beyond  the  pad ;  the  first  digit  is  about  the  same  length 
as  the  fifth,  and  is  very  much  swollen  transversely,  it  bears  a  flat 
nail  as  in  Chiropodomyg,  The  toe-pads  are  very  large  and  swollen, 
80  that  the  claws  hardly  extend  beyond  them ;  dorsally  below  the 
claw,  they  consist  of  two  flat  plates  divided  by  a  median  groove ; 
ventrally,  they  consist  of  the  usual  series  of  transverse  plates,  but 
much  more  developed  than  usual.  The  sole-pads  are  six  in  number ; 
they  are  lai^  and  well-developed,  and  the  proximal  internal  one 
very  long  and  curved  as  in  Rats. 

The  digits  of  the  fore  feet  (Plate  XLV.  fig.  9)  are  four  in  number ; 
each  bears  a  very  small  claw,  which  is  almost  embedded  in  the  toe- 
pad  ;  the  first  digit  forms  a  slight  projection  on  the  inner  side  of  the 
hand,  but  has  no  trace  of  a  nail ;  the  toe-pads  are  swollen  like 
those  of  the  hind  feet ;  the  sole-pads  are  five  in  number  as  usual. 
The  ears  are  very  small  and  rounded ;  the  edge  of  the  conch  bears  a 
fringe  of  long  hairs  all  round,  more  than  J  an  inch  in  length ;  the 
short  hairs  inside  the  conch  are  white,  outside  brown.  The  mamm» 
are  8  in  number — two  pairs  of  pectoral,  two  pairs  abdominal. 

The  skull  (Plate  XLV.  fig.  7)  has  the  same  general  appearance  as 
that  of  Chiropodomys^  being  considerably  shorter  and  wider  than 
that  of  Mu9 ;  the  nasals  and  the  anterior  part  of  the  skull  are  much 
shorter  than  in  Mus ;  the  interparietal  is  broader  and  more  rounded 
in  outline  than  in  Chiropodomys ;  the  anterior  wall  of  the  antorbital 
foramen  is  perpendicular  and  does  not  project  at  all ;  below,  the 
anterior  palatine  foramina  are  of  moderate  length,  not  markedly 
short  as  in  Chirapodomys ;  they  end  some  distance  in  front  of  the 
line  of  the  anterior  molars.  The  palate  is  somewhat  narrower  than 
that  of  Mus  rufescens^  and  ends  on  a  level  with  the  line  of  the  hind 
ends  of  the  posterior  molars,  whereas  in  Mhs  rufescens  the  palate 
projects  an  appreciable  distance  further  back ;  the  bulla  is  larger 
than  that  of  Mus  rufescens,  and  is  not  provided  with  the  thickene-d 
anterior  edge  to  the  bony  meatus  which  is  found  in  Mus  rattus. 

It  is,  however,  the  teeth  which  present  the  most  distinctive 
characters.  The  incisors  are  quite  smooth  and  have  no  trace  of  a 
groove  or  of  any  markings  on  them :  the  lower  incisors  are  very 
broad,  resembling  those  of  Nesolda  and  much  broader  than  in  Mus ; 
the  anterior  upper  molar  consists  of  three  central,  three  external, 
and  three  internal  cusps  all  arranged  in  a  remarkably  regular  way, 
as  will  best  be  understood  by  reference  to  the  drawing  (Plate  XLV. 
fig.  12).  The  cusps  are  all  more  or  less  equal  to  one  another ;  the 
second  upper  molar  exactly  resembles  the  anterior  molar,  but  consists 
of  six  cusps  only ;  the  posterior  molar  consists  of  one  central,  one 
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internal,  one  posterior  cusp,  and  in  addition  has  externally  a  aligbt 
projection  whioh  seems  to  represent  a  mdimentary  external  cusp. 

The  molars  of  the  lower  jaw  are  even  more  remarkable:  the 
anterior  one  consists  of  eight  cusps  arranged  exactly  as  those  of 
the  molar  of  the  upper  jaw,  but  the  anterior  external  cusp  is 
wanting ;  the  second  lower  molar  consists  of  six  cusps  arranged  as  in 
the  corresponding  tooth  above,  while  the  posterior  molar  consists  of 
four  cusps  only,  representing  the  two  centnd  and  two  external  cusps, 
with  a  slight  trace  of  the  anterior  external  cusp. 

This  curious  dentition,  taken  in  conjunction  with  the  facts  above 
mentioned  about  the  dentition  of  Chiropodomyg,  seems  to  lead  to 
the  inference  that  we  have  in  Hapahmys  a  very  primitive  form  of 
Rat,  by  which  the  dentition  of  Mus  may  to  a  certain  extent  be 
explained.  The  upper  molars  of  Mus  are  easily  derivable  from  a 
molar  such  as  that  of  Hapalomys  by  the  increase  in  size  of  the 
central  row  of  cusps  and  the  suppression  of  one  of  the  lateral 
ones  ;  so,  too,  with  Vandeleuria.  In  the  case  of  the  molars  of  the 
lower  jaw  the  condition  in  Mus  and  Vandeleuria  seems  to  be  directly 
connected  with  that  in  Hapalomys  by  the  intermediate  condition  as 
exhibited  in  Chiropodomys ;  in  Hapalomys  the  external  row  of 
cusps  is  already  slightly  inferior  in  development  to  the  central  and 
internal  rows,  and  in  the  case  of  the  anterior  molar  one  cusp  is 
already  lost;  in  Chiropodomys  the  outer  row  of  cusps  has  been 
reduced  to  the  cingulum  running  along  the  external  face  of  the 
molars  described  above ;  while  in  Vanddeuria  and  Mus  the  outer 
cusps  have  altogether  disappeared,  not  leaving  any  trace  even  of 
the  cingulum,  and  the  molar  is  bilaterally  symmetrical. 

These  remarks  are  merely  suggested  as  a  method  by  which  a 
small  step  in  the  evolution  of  Murine  molars  may  have  taken  place; 
it  would  be  absurd  to  lay  any  great  stress  on  this  theory,  as  I  have 
only  been  able  to  examine  the  skulls  of  Indian  Rats,  and  I  do  not 
claim  to  have  any  acquaintance  with  the  numerous  exotic  forms. 

The  following  are  the  measurements  of  the  unique  spirit-specimen 
of  Hapalomys  longicaudatus : — Head  and  body  6*27,  tail  7-9,  hind 
foot  1*05,  forearm  and  hand  1*58,  ear-conch  *35,  muzzle  to  ear 
(skull  extracted)  1-40. 

List  of  the  Types  of  Muridse  tii  the  Indian  Museum, 


Names. 

Author. 

Remarks. 

Iskin. 

NesoTcia  scuUyi, 

Wood-Mason. 

1  al. 

Nesofcia  bardayanus. 

Anderson. 

rsiV.  hengalsnsis. 

3al. 

NesoTcia  eUiotanus, 

Anderson. 

=JV1  nemorivaga. 

lal. 

Mus  robustulus. 

Blyth. 

^Mus  rattus  rufes- 

8al. 

Mus  sladeni. 

Anderson. 

cens, 
s^Mus  rattus  rufes- 

3al. 

Mus  yunnanensis. 

Anderson. 

cens, 
■=  Mus  ratt%u  rufes- 

2  skins. 

Mus  nemoralis. 

Blyth. 

cens. 
t=zMus  ratiHs  rufes- 
cens. 
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Namea. 

Author. 

Bemarks. 

1  skin. 

Mu8  infralineaiiu. 

Elliot    and 

^Mus  raUus  rufes- 

Blyth. 

cens. 

2  8kiB8. 

Mu$  andamanensia. 

Blyth. 

lal. 

Mus  howersiu 

Anderson. 

laL 

Mu8  ruhricosa. 

Anderson. 

1  skill,' 
laL. 

\  Mus  cinnamomeus. 

Blyth. 

s  Mus  fidvesc^ns. 

Iskin. 

Musjerdoni. 

Blyth. 

IskoU. 

Mui  berdmorei. 

Blyth. 

2al. 

Mus  coneolor. 

Blyth. 

laL 

Mus  kakhyerms. 

Anderson. 

ssMus  urbanus. 

2aL 

Mus  viculorum. 

Anderson. 

ssMus  urbanus. 

1  skin. 

Mus  gerbillinus. 

Blyth. 

Bs  Mus  bactrianus. 

Al. 

Mus  sublimis. 

Blanford. 

2al. 

Mus  erythronotus. 

Blanford. 

=Mus  atianus 
(only  name  changed). 

2al. 

Mus  pachycercus. 

Blanford. 

=sMus  wagneri. 

aai. 

Mus  cunicularis. 

Blyth. 

ssMus  cervicolor. 

lal. 

Mus  eryihrotis. 

Blyth. 

Skin. 

Mus  fulvidiventris. 

Blyth. 

tsMus  (Leggada) 
buduga. 

2iil. 

Mus  terricolor. 

Blyth. 

szMus  {Leggada) 
buduga. 

1  skin, 

Mus  peguensis. 

Blyth. 

■»  Ohiropodomys 

lal. 

gliroides. 

Iskin, 

Hapalomys   longi- 

Blyth. 

lal. 

eaudatus. 

EXPLANATION  OF  THE  PLATES. 
Platb  XLIV. 

Fig.  1.  Skull  of  Mua/ulvescetUf  p.  625.    a,  palatal  view ;  b,  lateral  yiew. 

2.  Skull  of  Mua  bcwersii^  p.  524.    Lateral  view. 

3.  Skull  of  Mm  coneolor,  p.  527.    a,  palatal  view ;  b,  lateral  view ;  e,  from 

above. 

4.  Skull  of  Vandelewria  oUracea,  p.  532.    a,  palatal  view ;  6,  lateral  view  ; 

c^  from  above. 

5.  Skull  of  Mu8  erythrotit,  p.  530.    a,  palatal  view ;  b^  lateral  view ;  c,  from 

above. 

Platb  XLV. 

Fig.  6.  Skull  of  Ckiropodomys  aliroidesy  p.  533.    a,  palatal  view ;  b,  lateral  view. 

7.  Skull  of  Hapalofnya  tongicaudeUtu,  p.  535.    a,  palatal  view ;  b,  lateral 

view ;  c,  from  above. 

8.  Hind  foot  of  Hapahmys  longicaudatus^  p.  535. 

9.  Fore  foot  of  Hapalomys  Umgioaudatus,  p.  535. 

10.  Dentition  of  Vandeleuria  oleracea,  p.  ^S,    a,  upper  left,  b,  lower  left 

molars.     X  3  diam. 

11.  Dentition  of  Chiropodomyt  gliroides^  p.  533.     a,  upper  left,  6,  lower 

left  molars,     x  3. 

12.  Dentition  of  Hapahmyt  Umgicaudattu,  p.  535.    a,  upper  left,  b,  lower 

left  molars.     x2. 
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7.  On  Secondary  Sexual  Characters  in  the  Grenus  Jrtuh 
glo$8U8.  By  J.  T.  Cunningham,  M.A.,  F.R.S.E.,  Natu- 
ralist  to  the  Marine  Biological  Association. 

[BeoeiTed  June  10. 1890.] 
I.  Abkoglo0su8  LATERHAy  GiiDther. 

The  history  of  the  species  Amoglosms  lophotes^  Giinther,  has  been 
quite  recently  renewed  by  Dr.  A.  Giintherin  the  Prooeediugs  of  this 
Society^  I  need  not  therefore  repeat  it  here  in  detail.  But  it  is 
necessary  to  mention  that  Conch  in  his  *  History  of  British  Fishes ' 
(1864)  recorded  that  he  had  examined  a  dried  skin  of  the  form  in 
question  at  the  house  of  Lieutenant  Spence,  R.N.,  at  Plymouth, 
this  specimen  having  been  taken,  we  are  told,  in  the  neighbourhood 
of  that  port.  The  only  entire  specimens  examined  by  Dr.  Giinther 
were  one  trawled  by  Prof.  Moseley  in  1882  near  Lundy  Island,  and 
one  sent  from  Palermo. 

Until  December  1889  I  had  never  met  with  any  specimens  in  the 
course  of  my  observations  at  Plymouth  which  exhibited  the  cha- 
racters ascribed  to  A,  lopTiotes,  At  the  beginning  of  that  month  I 
ooUected  specimens  of  A.  latema  in  order  to  make  an  attentive  ex- 
amination of  its  characters.  I  asked  a  man  employed  on  the  fish- 
quay  to  bring  me  a  number  of  full-grown  specimens  of  the  *  Scald- 
fish,'  as  the  species  is  called  at  Plymouth,  from  the  trawling-smacks 
which  came  in  from  the  fishing-grounds.  Among  the  specimens  he 
brought  me  I  was  much  surprised  as  well  as  pleased  to  find  a  number 
which  presented  the  peculiarities  of  A.  lophoUs,  In  fact,  whenever 
the  man  brought  a  number  of  Scald-fish  from  the  trawl  refuse,  there 
were  more  A.  lophotes  than  A,  latema  among  them.  The  specimens 
were  obtained  at  all  parts  of  the  trawling-grounds  off  Plymouth,  that 
is  from  3  to  15  or  20  miles  off  the  south  coast  of  Devon  and  East 
Cornwall.  On  subsequent  excursions  in  trawlers,  both  in  the  neigh- 
bourhood of  Plymouth,  off  Mounts  Bay,  and  in  the  Bristol  Channel,  I 
found  ihat  the  hphctes  form  always  occurred  along  with  A.  laUma 
and  was  more  abundant  than  the  latter. 

I  of  course  made  a  careful  examination  of  the  specimens  obtained, 
and  was  for  some  time  puzzled  by  the  close  similarity  between 
the  two  forms  in  the  majority  of  their  characters.  I  found,  too, 
on  examining  smaller  and  therefore  younger  specimens  that  none 
of  them  exhibited  the  elongation  of  the  anterior  dorsal  fin-rays 
which  characterizes  A,  hphoies,  but  that  this  character  was  confined 
to  specimens  above  a  certain  size.  I  began  to  think  that  if  the  two 
forms  were  really  distinct  species,  they  were  more  exactly  similar  in 
the  minority  of  their  characters  than  two  distinct  species  usually 
are.  Then  it  occurred  to  me  to  ascertain  the  sex  of  every  specimen  ; 
and  I  found  that  specimens  of-^.  lophotes  were  invariably  males,  and 
adult  specimens  of  A,  latema  invariably  females.     Having  found 

*  '^A  C^mtribution  to  our  Knowledge  of  Britiih  Pleuronectidjer  P.  Z.  8. 
IWa  p.  -HI 
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that  this  was  tmein  every  case  witlioTit  exception,  and  having  traced 
the  gradual  development  of  the  peculiar  character  in  the  males,  I 
no  longer  had  any  donht  that  the  two  forms  helong  to  a  single 
sexually  dimorphic  species.  I  will  now  descrihe  the  differences 
between  the  two  forms  in  some  detail. 

The  largest  specimens  of  the  male,  or  hphotes  form,  are  20  cm. 
long  including  the  tail.  The  first  dorsal  ray  is  not  elongated,  and 
its  length  is  contained  4||  times  in  the  length  of  the  head  ;  it  is  thin 
and  flexible  and  arises  from  the  right  side  of  the  head,  not  from  the 
edge.  The  2nd,  3rd,  4th,  5th,  and  6th  dorsal  fln-rays  are  elongated, 
the  order  of  magnitude  being  4th,  3rd,  5th,  2nd,  6th  ;  the  fourth  ray 
in  a  specimen  of  the  length  just  mentioned  measured  3*2  cm.  or  five 
sixths  of  the  length  of  the  head. 

The  rays  of  the  left  pelvic  fin,  excepting  the  first,  are  also  elon- 
gated as  compared  with  those  of  the  female,  the  4th  being  the  longest. 
In  the  specimen  mentioned  it  was  2  cm.  long,  or  half  the  length  of 
the  head. 

The  eyes  in  the  male  are  slightly  larger  than  those  of  the  female, 
as  the  following  measurements  show  (the  total  length  given  in- 
cludes the  tail;  the  eyes  were  measured  along  the  longitudinal 
diameter) ; — 

Total  length.  Diameter  of  eye. 

6*5    mm. 

Males {  17*4  cm.  8*75  mm. 

10-0   mm. 


Females 


13*7  cm.  7*0    mm. 

17*6  cm.  8*5    mm. 

18*7  cm.  9*25  mm. 


The  length  of  the  upper  jaw  measured  from  its  anterior  extremity 
to  the  posterior  end  of  the  maxilla  on  the  upper  side  is  slightly 
smaller  in  the  male  than  in  the  female,  as  the  following  measure- 
ments show : — 

Total  length.  Length  of  upper  jaw. 

/  19*1  cm.  11*25  mm. 

I- 


Males 
Pemales . 


18*4  cm.  10*5    mm. 


ri8*7 
••  118*5 


cm.  12*0    mm. 

cm.  11*25  mm. 


Up  to  the  length  of  1 3*2  cm.  the  males  do  not  show  any  elongation 
of  the  rays  of  the  dorsal  or  pelvic  fins,  and  therefore  do  not  differ  in 
this  respect  from  the  females.  But  in  male  specimens  14*7  cm. 
]ong  the  character  is  already  well-marked,  the  longest  dorsal  ray 
in  a  specimen  of  this  length  being  five  sixths  of  the  length  of  the 
head,  as  in  a  full-grown  specimen. 

In  the  full-grown  adult  female  the  character  so  conspicuous  in 
the  male  is  slightly  but  distinctly  developed,  that  is  to  say  some  of 
the  anterior  dorsal  fin-rays  are  slightly  elongated.    The  2nd,  3rd, 
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4ih,  and  5th  rays  are  longer  than  the  6th,  the  third  heing  the  longest. 
In  a  female  specimen  20  cm.  long  the  3rd  raj  was  1 4*5  mm.  long  or 
two  fifths  the  length  of  the  head.  At  the  same  time  the  3rd  raj  in 
the  adult  female  is  not  so  long  as  the  longest  rajs  of  the  fin,  which 
are  behind  the  middle  of  the  body  and  are  half  the  length  of  ihe 
head  as  in  A,  latema^  according  to  Dr.  Giinther's  description.  The 
longest  raj  in  the  left  pelvic  fin  in  the  female  specimen  just  men- 
tioned was  about  the  same  length  as  the  3rd  dorsal,  namelj  15  mm. 

In  joung  specimens  of  either  sex  less  than  13*2  cm.  in  length,  no 
elongation  of  the  anterior  dorsal  fin-rajs  exists,  but  the  rays 
increase  graduallj  in  length  from  the  2nd  backwards. 

I  have  now  to  guard  against  the  possible  objection  that  the  large 
adult  specimens  I  have  described  are  males  and  females  of  a  distinct 
species  A,  lophoteSy  and  the  small  specimens  are  A.  latema.  The 
truth  of  mj  conclusion  is  almost  suffioientlj  established  bj  these 
facts,  that  I  have  examined  a  large  number  of  specimens  taken  in- 
discriminately bj  the  trawl  in  various  localities  and  at  all  depths,  that 
among  these  specimens  all  those  in  which  the  anterior  dorsal  rajs 
are  elongated  and  thickened  are  males,  all  those  in  which  the 
anterior  dorsal  rajs  are  verj  slightlj  elongated  are  females  more 
than  13  cm.  long,  and  all  specimens  less  than  13  cm.  in  length  are 
of  either  sex  and  show  no  elongation  of  the  rajs.  But  all  possible 
doubt  is  overcome  bj  the  fact  that  with  the  exception  of  the  three 
characters  alreadj  discussed,  namelj,  the  length  of  the  anterior 
dorsal  fin-rajs,  the  length  of  the  upper  jaw,  and  the  size  of  the  ejes, 
all  m J  specimens  essentiallj  agree  with  descriptions  given  bj  previous 
writers  of  the  species  A,  latema.  To  show  this  I  will  describe  some 
of  the  characters  in  mj  specimens. 

The  following  are  the  numbers  of  fin-rajs  found  in  three  speci- 
mens : — 

Male  19*3  cm.  long  ....  D.  101.  A.  78.  P.  10.  V.  6.  C.  17. 
Female  20  cm.  long . . . .  D.  96.  A.  75.  P.  10.  V.  6.  C.  17. 
Female  10*2  cm.  long  .  D.    92.    A.  69.    P.  10.    V,  6.     C.  17. 

The  extreme  tenderness  of  the  skin  and  slight  attachment  of  Uie 
scales  are  equallj  exhibited  bj  all  the  specimens  ;  in  fact  all  those 
brought  to  me  from  the  deep-sea  trawlers  have  lost  the  whole  of  the 
scales  and  skin  from  both  sides,  except  the  scales  of  the  lateral  line 
on  the  upper  side.  The  membrane  of  the  longitudinal  fins  also 
possesses  this  tenderness,  so  that  the  rajs  are  usuallj  much  separated 
in  captured  specimens.  The  elongated  rajs  in  the  male  are  free  for 
the  greater  part  of  their  length,  and  not  fringed  or  bordered  with 
membrane.  The  shape  of  the  bodj  and  of  the  lateral  line  are  the 
same  in  all  the  specimens.  The  bight  of  the  lateral  line  above  the 
pectoral  is  almost  rectangular.  The  broadest  part  of  the  bodj  is 
across  the  end  of  the  pectoral  fin,  whence  the  edges  curve  graduallj 
backwards,  more  steeplj  forwards.  The  anterior  extremity  of  the 
body  is  pointed,  the  mouth-cleft  opening  at  the  apex,  and  the  apex 
being  nearer  the  ventral  than  the  dorsal  edge. 
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The  scales  are  extremly  thin  ;  those  of  the  upper  side  are  larger 
and  have  a  single  row  of  minute  spines  along  ^e  posterior  edge, 
those  of  the  lower  side  are  smaller  and  are  smooth  with  an  entire 
edge  without  spines.  The  scales  along  the  lateral  line  of  the  lower 
side  are  not  pierced  hy  a  dermal  tuhe  and  are  not  tubular ;  the  lateral 
sensory  tube  is  either  rudimentary  or  absent  on  this  side.  On  the 
upper  side  the  lateral  dermal  tube  pierces  a  series  of  tubular  scales 
as  usual. 

Dr.  Giinther  has  made  a  mistake  in  stating  that  no  author  mentions 
a  prolongation  of  fiti-rays  in  the  common  British  species  of  Scald* 
fish.  Couch,  in  his '  Fishes  of  the  British  Islands/  in  his  description 
of  the  species  says : — "  The  dorsal  fin  begins  in  front  of  the  upper  eye, 
and  commonly  is  narrow  at  its  origin,  becoming  wider  at  half  its 
length,  but  in  the  example  described  several  of  the  first  rays  were 
considerably  lengthened  into  separate  threads.^ '  The  character 
thus  mentioned  is  represented  in  Couch's  figure,  and  agrees  exactly 
with  the  condition  I  have  described  in  my  larger  female  specimens. 
Couch  cannot  be  eupposed  to  have  confused  the  two  forms,  for  he 
gives  a  separate  description  and  woodcut  of  A,  lophotes. 

Day  also  in  his  description  of  Amoglossus  latema  says  "  the  dorsal 
commences  on  the  snout,  its  first  few  rays  being  occasionally  some- 
what separated  one  from  the  other  and  a  little  elevated." 

The  total  number  of  specimens  brought  to  me  in  the  beginning  of 
last  December  and  on  which  this  paper  is  foimded  was  43.  I  deter- 
mined the  sex  of  all  of  these  by  opening  the  body-cavity.  There 
were  30  males  and  only  13  females.  As  the  specimens  were  collected 
indiscriminately,  it  is  evident  that  the  males  are  far  more  numerous 
than  the  females.  The  testes  of  the  males  are  extremely  small  in 
comparison  with  the  size  of  the  ovaries  in  the  females,  and  this  fact 
is  doubtless  correlated  with  the  numerical  superiority  of  the  males. 
The  relations  of  the  sexes  in  the  common  Sole,  as  shown  in  my 
treatise  on  that  species,  are  quit'C  similar.  In  size  the  sexes  of 
A,  latema  show  no  difierence,  the  largest  specimens  both  of  males 
and  females  being  20*4  cm.  in  length,  or  just  over  8  inches. 

I  have  examined  those  specimens  of  this  species  which  are  preserved 
entire  in  spirit  in  the  collection  of  the  British  Museum  of  Natural 
History,  with  the  following  results.  The  specimen  of  A.  latema 
marked  o,  obtained  by  Mr.  Murray  in  Kilbrennan  Sound  in  the  Firth 
of  Clyde,  is  a  female  and  resembles  in  all  respects  my  own  female 
specimens.  There  are  only  two  entire  specimens  of  A.  lophotet — 
one  obtained  by  Prof.  Moseley  off  Cardiff  in  1882,  another  sent  by 
Prof.  Doderlein  from  Palermo.  Both  are  of  the  male  sex.  The 
first  is  5^  inches  long,  the  second  Q^  inches.  Both  resemble  my 
male  specimens  in  all  respects.  In  the  Cardiff  specimen  the  4th 
dorsal  ray  is  the  longest,  in  the  Palermo  specimen  the  5th. 

I  have  abeady  stated  that  adult  and  full-grown  individuals  of 
the  Scald-fish  are  abundant  off  the  Devon  and  Cornish  coasts  up  to 
the  depth  of  40  fathoms.  Tonng  specimens  of  all  sizes  from  1  cm. 
or  even  less  up  to  1 1  or  12  cm.  are  very  abundant  in  Cawsand  Bay, 
Plymouth  Sound,  at  a  depth  of  2  to  6  fathoms. 


544  MR.  J.  T.  cult Nllf GHAM  ON  THE  [Jooe  1    . 

In  JQfltioe  to  Dr.  Giinther  I  must  explain  here  that  in  December 
last,  when  I  first  obtained  specimens  resembling  his  species  A.lophoUf, 
I  had  some  correspondence  with  him  on  the  subject.  After  I  had 
informed  him  of  my  belief  that  they  were  the  males  of  laUma,  and 
found  that  he  was  publishing  a  paper  on  Amoglossus^  I  requested  him 
to  include  in  his  paper  my  conclusion  and  the  evidence  for  it,  if  he 
thought  the  conclusion  sound.  But  he  replied  that  his  paper  had 
already  been  sent  to  the  Secretary  of  this  Society,  and  that  he 
preferred  to  leave  it  as  it  stood,  so  that  I  might  publish  my  obser- 
vations quite  independently. 

II.  AsNOGLOSSUs  GBOHMAHNi,  Giinther. 

It  is  recorded  in  Dr.  Gunther*s  paper  that  hitherto  only  one 
specimen  of  this  species  has  been  found  in  British  waters,  namely 
one  obtained  by  the  Rev.  W.  S.  Green  from  a  depth  of  10  fathoms 
in  the  Kenmare  River  on  the  S.W.  coast  of  Ireland.  I  have  to  re- 
cord another  specimen,  which  was  found  by  Mr.  Walter  Garstang,  on 
March  20th  of  the  present  year,  among  material  obtained  by  the 
small  beam-trawl  in  Cawsand  Bay,  Plymouth  Sound,  at  a  depth  of 
4  or  5  fathoms.  In  nearly  all  the  specific  characters  mentioned  by 
Dr.  Giinther  this  specimen  resembles  A,  grohmanni.  The  specimen 
measures  15*3  cm.  in  length  including  the  caudal  fin,  and  5*7  cm.  in 
greatest  height.     The  numbers  of  fin-rays  are : — 

D.  87,  A.  66,  P.  10,  V.  6,  C.  17, 

thus  agreeing  very  closely  indeed  with  the  numbers  in  Dr.  Giinther*s 
specimens.  In  the  shape  of  the  anterior  part  of  the  body,  the  size 
of  the  eyes,  the  character  of  the  mouth  and  jaws,  the  form  of  the 
lateral  line,  the  characters  of  the  scales,  and  in  colour  the  specimen 
agrees  with  A.  grohmanni^  and  there  can  be  no  doubt  that  it  belongs 
to  that  species.  But  in  some  interesting  peculiarities  the  specimen 
differs  considerably  fr^m  those  described  either  by  Dr.  Giinther  or 
any  other  ichthyologist.  The  anterior  part  of  the  specimen  is  repre- 
sented in  the  accompanying  drawing  (see  p.  545).  The  2nd,  3rd, 
and  4th  dorsal  fin-rays  are  elongate,  the  2nd  being  much  the  longest. 
The  2nd  ray  is  very  nearly  as  long  as  the  head,  being  28  mm.  in 
length,  while  the  head  measures  29*5  mm.  from  the  edge  of  the 
operculum  to  the  apex  of  the  lower  jaw.  This  ray  is  therefore 
considerably  longer  than  in  previously  described  specimens.  The 
same  ray  is  fringed  anteriorly  and  posteriorly  by  a  broad  plicated 
membrane  which  is  quite  independent  of  the  rest  of  the  fin,  so  that 
the  ray  presents  the  appearance  of  a  feather,  the  broadest  part  of 
the  fringe  being  near  its  proximal  end,  where  it  measures  1  cm.  in 
breadth.  The  breadth  of  the  fringed  ray  diminishes  gradually  to 
zero  at  the  apex.  Thus  this  ray  is  both  longer  and  its  fringing 
membrane  much  broader  than  in  Dr.  Gunther's  specimens.  The 
first  ray  is  short  and  fringed  with  a  very  narrow  membrane,  which 
is  continued  at  the  base  and  posteriorly  on  to  the  root  of  Uie  2nd 
ray.  The  3rd  ray  is  two  thirds  the  length  of  the  head,  and  very 
slightly  fringed  with  membrane  at  its  outer  part ;  this  ray  is  sepa- 
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rated  from  the  second  but  connected  posteriorly  with  the  membrane 
of  the  dorsal  fin.  The  4th  ray  is  slightly  longer  than  the  6th ; 
from  the  5th  backwards  the  rays  increase  gradually  in  height  as 
usual.  The  specimen  is  also  higher  in  proportion  to  its  length  than 
those  described  in  Dr.  Giinther's  paper,  the  greatest  height  being 
contained  2|  times  in  the  total  length  including  the  caudal  fin. 

My  specimen  is  a  male,  and  there  can  be  no  doubt  that  those 
characters  I  have  described  in  which  it  differs  from  previously  known 
specimens  of  Amoglossvs  grohmanni  are  secondary  sexual  characters 
peculiar  to  the  male  sex.  Thus  an  interesting  sexual  dimorphism 
occurs  in  both  these  species  of  Amoglossus.  It  is  worth  noting 
that  the  sexual  dimorphism  of  Callionymiis  lyra,  in  which  the  two 
sexes  were  originally  described  aa  distinct  species,  consists  principally 


Head  of  Amoglossus  grohmannif  (S . 

in  a  difference  of  the  same  kind  as  that  in  the  genus  Amoglostusy 
namely  a  great  elongation  in  the  male  of  the  anterior  dorsal  fin- 
rays. 

The  specimen  here  described,  when  first  found  in  a  pan  of  trawled 
material,  was  dead  but  perfectly  fresh.  Nearly  all  the  scales  except 
those  of  the  lateral  line  were  wanting,  but  the  skin  was  nearly  en- 
tire and  showed  the  colour  and  markings  distinctly.  The  general 
colour  was  rather  dark  and  sombre,  the  markings  consisted  of  black 
and  orange  blotches  and  streaks.  The  black  blotches  were  arranged 
on  the  upper  side  as  in  the  common  Sole,  namely  in  three  principal 
longitudinal  rows,  one  along  the  lateral  line  and  one  along  each 
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edge  of  the  body,  with  two  iatennediate  rows  of  smaller  blotches. 
There  were  also  black  marks  at  intervals  along  the  dorsal  and  anal 
fins.  The  scales  are  considerably  larger  than  in  A,  latema^  those 
in  the  middle  of  the  upper  side  being  3*5  mm.  in  breadth.  As  in 
that  species,  the  scales  of  the  apper  side  have  a  single  row  of  short 
spines  along  the  posterior  edge,  while  in  those  of  the  lower  side  the 
edge  is  entire. 


8.  Notes  on  Specimens  in  the  Hume  Collection  of  Birds. — 
No.  6.  On  the  Coraciidae  of  the  Indian  Region,  with 
Descriptions  of  some  new  Species'.  By  R.  Bowolbr 
Sharpe,  F.L.S.,  &c. 

[Beoeived  June  16, 1890.] 

During  the  time  that  my  friend  Mr.  Gates  has  been  engaged  in 
writing  on  the  Passeres  of  the  *  Fauna  of  British  India,'  I  have 
refrained  from  publishing  any  critical  notices  of  the  Hume  Collection. 
Since,  however,  every  representation  to  the  Government  of  India  has 
failed  in  procuring  for  Mr.  Gates  the  extension  of  leave  from  his 
duties  in  Burma,  necessary  for  him  to  complete  his  work,  which 
has  therefore  come  to  a  standstill  at  the  end  of  the  Passeres,  I  feel 
myself  at  liberty  to  turn  my  attention  once  more  to  the  study  of  the 
Hume  Collection. 

Since  I  wrote  my  last  paper  thousands  of  specimens  have  been 
registered  and  incorporated  in  the  cabinets  of  the  Britbh  Museum  ; 
and  the  superb  series  collected  by  Mr.  Hume  enables  one  to 
thoroughly  work  out  every  species  of  Indian  bird  ;  but  it  is  surprising 
what  a  field  still  lies  open  for  inquiry  in  the  study  of  the  Hume 
Collection.  Witness  the  discovery  that  three  species  of  Eutyttatmu 
have  been  confused  under  the  heading  of  E.  orientcUis,  to  disentangle 
which  confusion  is  one  of  the  objects  of  the  present  paper. 

As  it  is  obviously  impossible  to  publish  a  complete  list  of  all  the 
Hume  specimens  in  the  *  Proceedings,'  and  as  they  will  shortly 
appear  in  their  proper  place  in  the  'Catalogue  of  Birds,'  I  have 
thought  it  best  to  try  and  condense  my  few  remarks  into  the  form 
adopted  by  Mr.  Gates  in  his  work,  to  which  this  paper  may  be 
taken  as  a  supplement. 

Fam.  CoRACiiDJS. 

The  front  plantar  leading  to  the  hallux.  Well-defined  lateral 
bare  tracts  on  the  neck.  Spinal  feather-tract  forked  on  the  upper 
back.     Gil-gland  nude  or  absent.     (If,  Seehohm,) 

Subfam.  CoBAcnNJs. 

There  are  two  genera  of  Coraeiirue  found  in  Africa  and  India. 
They  consist  of  the  brilliant  BoUer^  commonly  called  the  **  Jay  "  by 

>  For  No.  5,  see  P.  Z.  S.  1887,  p.  470. 
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Anglo-Indians,  and  tho  Broad-billed  Blue  Boiler,  a  much  less 
fiBimiliar  species. 

Key  to  the  Genera, 

a.  Bill  long  and  slender,  compressed,  much  longer  than 

it  is  broad Ooracias,  p.  647. 

b.  Bill  stout  and  depnwsed,  as  well  as  slightly  hooked,  as 

broad  at  gape  as  it  is  high Eurtstomus,  p.  660. 

On  comparing  the  sknUs  of  Coracias  and  Eurystomns  the  differ- 
ences above  noted  will  be  found  to  be  emphasized,  the  skull  being 
everywhere  broader  and  more  massive,  and  especially  remarkable 
for  its  very  broad  palatine  bones.  The  nasal  aperture  is  apparently 
linear  in  Coracias,  and  triangular  in  Eurystomus. 

As  with  other  Picarian  birds,  the  Rollers  nest  in  holes  of  trees  or 
buildings  and  lay  white  eggs.  They  get  their  name  of  "  KoUer " 
from  their  peculiar  flight ;  but  the  broad-billed  Eurystomi  are  more 
forest-loving,  and  by  no  means  such  birds  of  the  open  as  the 
species  of  Coracias. 

Genus  Coracias,  Linnaeus,  1766. 

Three  species  of  Coracias  occur  in  the  Indian  Region,  all  of  them 
well  represented  in  Mr.  Hume's  collection.  There  appears  to  be 
very  little  doubt  that  C,  indica  and  C,  aj^nis  interbreed  on  the 
oonflnes  of  their  respective  ranges,  and  this  is  probably  one  of  the 
few  absolutely  indisputable  instances  of  hybridization  between  birds 
taking  place  in  a  state  of  nature.  Dr.  Jerdon  and  Mr.  Blyth  also 
•peak  of  the  crossing  of  C.  indica  with  C.  garrula  in  the  extreme 
North-west,  but  I  have  not  seen  any  instance  of  this  phenomenon 
exhibited  in  the  Hume  series. 

Key  to  the  Species. 

a.  With  a  tubterminal  band  of  silrery  blue  on  the  quills. 

a'.  Tail  with  a  broad  terminal  band  of  purplish  blue ;  upper 

tail-ooverts  purplish  blue,  darker  than  the  romp indiea^  p.  647. 

6*.  Tail  with  no  terminal  band,  though  occasionally  a  blackish 
spot  at  the  end  of  the  feathers  is  present ;  upper  tail- 
ooTerta  light  silrery  blue,  paler  than  the  rump  <^nf«,p.  648. 

b.  With  no  subterminal  blue  bfuid  on  the  quills,  the  basal  part 

only  being  light ;  primary-coTerts  silyery  blue ;  back  light 

bay    ^flrrttfo,p.549. 

1.  CoBACus  IVDICA.     The  Indian  Roller, 

Coracias  indica,  linn.  Syst.  Nat.  i.  p.  157 ;  Blyth,  Cat.  p.  61  ; 
Horsf.  &  Moore,  Cat.  ii.  p.  571 ;  Jerd.  B.  I.  i.  p.  214 ;  Gould,  B. 
Asia,  L  pi.  64 ;  Hume,  Cat.  no.  123 ;  Legge,  B.  Ceyl.  p.  281. 

Coloration,  Base  of  forehead  and  lores  sandy  white  ;  head  greenish 
blue,  with  a  wash  of  bright  blue  over  the  eye ;  round  the  hind 
neck  a  collar  of  lilac-rufous ;  back  drab,  washed  with  oily  green ; 
lower  back  and  rump  bright  blue ;  upper  tail-coverts  purplish  blue  ; 
wing-coverts  greenish  blue^  as  wdl  as  the  base  of  the  quiUs  ;  lesser 
coverts  purplish  blue ;  remainder  of  quills  purplish  blue,  the  pri- 
maries with  a  subterminal  band  of  bright  blue ;  inner  secondaries 
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like  back ;  oentre  tail-feathers  green,  the  remainder  silvery  blue, 
with  a  purplish-blae  base  and  a  band  of  the  same  colour  at  the 
tip ;  chin  and  base  of  cheeks  white ;  sides  of  face,  throat,  and  breast 
lilac-brown,  purplish  on  the  throat,  which  is  streaked  with  white ; 
remainder  of  under  surface  light  blue.  '^  Bill  blackish  bi^wn, 
paler  at  base  of  lower  mandible ;  inside  of  mouth  pale  greenish 
yellow ;  feet  brownish  yellow  ;  eyelid  and  naked  skin  round  the 
eye  pale  gamboge ;  iris  greyish  brown  "  {E.  A,  Butler), 

Length  about  12  inches,  tail  5,  wing  7*3,  tarsus  0*95,  bill  from 
gape  1"7. 

The  specimens  from  Southern  India  are  rather  darker  and  more 
richly  coloured  than  the  birds  of  the  North-western  plains,  those 
from  the  N.W.  Provinces  being  decidedly  lighter  in  colour. 

Distribution,  Nearly  the  whole  of  India  and  Ceylon,  not  ascending 
the  hills.  It  extends  from  Asia  Minor  to  Persia,  Northern  Arabia, 
and  Baluchistan,  and  thence  over  the  greater  part  of  the  plains  of 
India.  Its  range  extends  to  the  Nepal  Talley,  where  Dr.  Scully 
procured  authentic  specimens,  and  here  it  meets  with  C.  affinis  from 
Assam,  and  intermediate  specimens  occur  in  which  the  strain  of 
C  indica  predominates.  Its  eastern  limit  appears  to  be  Dacca  and 
the  vicinity  of  Calcutta,  where  intermediates  between  it  and  (7.  affinig 
again  occur  rather  frequently.  Over  Central  and  Southern  India  it 
is  likewise  generally  spread,  but  it  is  apparently  not  nearly  so 
plentiful  as  in  Upper  India;  and  in  the  Deccan  it  is  migratory, 
retiring  to  the  better-wooded  tracts  to  breed,  according  to  Colonel 
Butler  and  the  Rev.  8.  B.  Pairbank. 

Habits^  4'c.  Breeds  from  the  end  of  March  right  into  July 
according  to  Hume,  who  also  states  that  in  Upper  India  the  great 
majority  of  the  birds  lay  in  April  and  June.  The  Indian  Holler, 
like  its  congeners,  nests  in  holes,  sometimes  making  a  considerable 
nest  of  feathers,  g^ass,  &c.  The  situation  chosen  is  the  hole  of  a 
tree  or  old  walls,  or  in  roofs  and  under  the  eaves  of  bungalows. 
The  eggs  are  white,  and  measure  from  about  1*3  inch  in  lengt-h  by 
about  1*06  inch  in  breadth. 

CoBACiAS  AFPiNis.     The  Burmese  Boiler, 

Coracias  affinis,  McClell.  P.  Z.  S.  1839,  p.  164  ;  Blyth,  Cat  p.  61 
(1849) ;  Horsf.  &  M.  Cat.  ii.  p.  674  (1866) ;  Jerd.  B.  L  i.  p.  217 
(1862);  Godw.-Aust.  J.  A.  8.B.  xxxix.  p.  96  (1873);  Blyth  & 
Wald.  B.  Burm.  p.  72  (1876) ;  Hume  &  Davis.  Str.  F.  vi.  p.  72 
(1878);  Anders.  Yunnan  Exped.,  Aves,  p.  681(1878);  Hume, 
Cat.  no.  124 ;  Gates,  B.  B.  ii.  p.  69  (1883) ;  Salvad.  Ann.  Mus. 
Genov.  (2)  iv.  p.  689  (1887) ;  Hume,  8.  F.  xL  p.  48  (1888). 

Coloration,  Upper  surface  dingy  olive-brown;  lower  back  and 
rump  purplish  blue,  but  the  upper  tail-eoverts  silvery  cobalt ;  wings 
and  tail  as  in  C  indica,  excepting  that  there  is  no  blue  terminal 
band  to  the  latter,  the  outer  feather  alone  having  a  black  spot  at 
the  end ;  crown  of  head  greenish  blue,  with  a  lighter  and  more 
verditer-blue  shade  on  the  forehead  and  eyebrow  ;  sides  of  face  and 
throat  and  breast  brown,  becoming  pider  on  the  latter;   chin 
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greenish  white ;  throat  streaked  with  lilac-hlue  ;  abdomen  and 
under  tail-K^overts  light  cobalt ;  thighs  purplish  blue.  "  Bill  dark 
brownish  black;  mouth  yellow;  edges  of  the  eyelids,  lores,  and 
skin  at  the  back  of  the  eye  yellowish  orange;  iris  brown;  legs 
yellowish  brown  ;  claws  black"  {Gates). 

Length  about  12  inches,  tail  4-7,  wing  7*6,  tarsus  1,  bill  from 
gape  1-75. 

DUtribution,  Erom  Nepal  to  Darjiling  and  Bhutan,  thence  through- 
out Assam  and  Cachar  as  far  west  as  Dacca  and  the  neighbourhood 
of  Calcutta.  It  is  spread  all  over  Burma  and  Tenasserim,  except  in 
the  extreme  south,  and  ranges  eastwards  to  Slam  and  Cochin  China. 
Specimens  in  the  Hume  Collection  from  Nepal  {J,  Scully),  Native 
and  British  Sikhim  (L,  MandeUi),  Tippera,  and  Calcutta  are  appa- 
rently hybrids  between  the  present  species  and  Coracias  indica,  and 
belong  to  the  intermediate  form  which  I  call  Coracias  indica  affinis. 

Habits,  ^c.  Similar  to  those  of  C,  indica,  Mr.  Oates  has  found 
the  bird  breeding  in  Pegu  in  March  and  April.  The  eggs  are 
glossy  white,  four  or  five  in  number,  laid  on  the  bare  wood  at  the 
bottom  of  large  natural  hollows  in  decayed  branches  of  large  trees. 
The  average  of  twelve  eggs  was  1*37  inch  by  1'09. 

3.  CoBAOiAs  OABBTTLA.     The  Oommon  RoUer. 

Coracias  garmla,  linn.  S.  N.  i.  p.  159  (1766);  Horsf.  <&  M.  Cat. 
iL  p.  570  (1856);  Hume,  N.  &  E.  p.  104  (1813);  Hume,  Cat. 
no.  125 ;  Bidd.  Ibis,  1881,  p.  48 ;  Scully,  t.  o.  p.  429 ;  C.  Swinh. 
Ibis,  1882,  p.  102. 

Coloration,  Upper  surface  light  cinnamon,  including  the  scapu- 
lars and  inner  secondaries ;  lower  back  and  rump  dark  ultramarine ; 
upper  tail-ooverts  greenish  blue  washed  with  ultramarine ;  wing- 
coverts  round  the  bend  of  the  wing  ultramarine ;  rest  of  the  coverts 
greenish  blue,  as  well  as  the  base  of  the  quills ;  bastard-wing  green, 
blue  at  the  end ;  primary-coverts  greenish  blue  with  a  dark  blue  tip ; 
remainder  of  quills  black ;  two  centre  tail-feathers  dull  greenish ; 
remainder  of  the  feathers  dark  blue,  externally  green  and  internally 
black,  all  the  feathers  light  silvery  blue  near  the  ends,  the  outer- 
most with  a  black  terminal  spot ;  crown,  sides  of  head,  and  under 
surface  of  body  pale  greenlBh  blue,  the  base  of  the  forehead  and 
the  chin  white ;  the  throat  and  chest  as  well  as  the  sides  of  the 
face  streaked  with  silvery  green. 

Young  birds  are  much  duller  in  colour  than  the  adults,  and  have 
the  breast  pervaded  with  a  brown  shade.  Although  no  difference 
can  be  found  between  adult  Rollers  from  Europe  and  those  from 
Cashmere,  the  young  i^cimens  from  the  latter  locality  and  N.W. 
India  are  generally  much  paler  than  European  birds  of  similar  age. 

Distribution,  The  European  EoUer  extends  from  Southern  and 
Central  Europe  through  Persia  to  A%hanistan,  where  it  breeds,  as 
well  as  in  Cashmere.  In  the  autumn  it  visits  various  parts  of 
North-western  India,  occurring  regularly  in  the  vicinity  of  Simla, 
and  specimens  are  in  the  Hume  Collection  from  Masuri  and  Gurhwal. 

Proc.  Zool,  Soc— 1890,  No.  XXXVII.  37 
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Genus  Eubtbtoictts,  YieilL,  1816. 

The  Broad-billed  Rollers  iniiabit  Africa,  Madagascar,  and  the 
greater  part  of  the  Indian  and  Australian  regions.  One  species 
ranges  as  high  as  Manchuria  and  Eastern  Siberia. 

The  habits  of  these  birds  differ  considerably  from  those  of  the 
true  Boilers  (Coracias),  They  affect  the  forests  rather  than  the 
open  country,  and  are  of  a  duggish  nature  during  the  daytime, 
becoming  active  in  pursuit  of  food  in  the  morning  and  evening 
only. 

A  curious  consensus  of  opinion  is  expressed  by  writers  on  Indian 
ornithology  that  there  is  only  one  species  of  EurysUnnus  occurring 
within  In^an  limits,  and  that  specimens  from  the  Malay  Archipelago 
are  identical  with  those  from  the  Indian  Peninsula ;  but  after  a 
oareM  examination  of  the  series  in  the  Hume  Collection,  there 
appears  to  be  no  doubt  that  there  are  three  Indian  species,  each  with 
wdl-defined  characters  and  a  definite  range. 

Key  to  the  Species, 

a.  Terminal  half  of  tail  entirely  black,  not  shaded  with 

purplish  blue. 
a\  Lflurger;    under    surfaoe  decidedly  greenish;    head 
brownish  black;   secondaries  black  with  no  blue 

shade  externally  orietUalis^  p.  550. 

. '  6'.  Smaller ;  under  surfaoe  decidedly  blue ;  head  black ; 
.  .       secondaries  black,  washed  with  purplish  blue  near 

the  base  of  the  outer  web  iWtor,  p.  551. 

b.  Terminal  half  of   the  tail    black,    but    conspicuously 

washed  with  purplish  blue     calonyXf  p,  551, 

1.   ElTBTBTOMUS  OBIENTAUS. 

Coraeias  orientalts,  Linn.  S.  N.  i.  p.  159  (1766). 

Eurystomus  oriental^  (linn.),  Steph.  Gen.  Zool.  vii.  p.  403 
(1809);  Horsf.  &  M.  Cat  i.  p.  121  (1854);  Hume,  S.  F.  ii.  p.  164 
(1874) ;  Blyth  &  Wald.  B.  B.  p.  72  (1875);  Hume  &  Davison,  8.  F. 
vi.  p.  72  (1878);  Hume,  Cat.  no.  126  (pt.);  Gates,  B.  B.  ii.  p.  70 
(1883). 

Coloration.  Bluish  green,  the  wing-coverts  and  scapulars  a  little 
brighter  than  the  back,  as  also  the  inner  secondaries ;  head  blackish 
brown,  the  hind  neck,  sides  of  head,  and  sides  of  neck  brown  and 
washed  with  green ;  under  surface  of  body  greenish  blue,  duller  on 
the  fore  neck  and  chest ;  the  throat  violet-blue,  each  feather  with  a 
mesial  streak  of  brighter  blue ;  primary-coverts  black,  with  a  narrow 
edging  of  purplish  blue ;  quills  black,  the  primaries  purplish  blue  at 
the  base,  followed  by  a  subbasal  band  of  silvery  blue,  which  is  again 
succeeded  by  a  purplish  shade ;  most  of  the  secondaries  entirely 
black,  some  of  the  inner  ones  with  a  slight  edging  of  purplish  blue ; 
tail  black,  with  a  purpUsh  and  blue  shade  near  the  base. 

Bill,  legs,  and  feet  dull  vermilion,  the  tip  of  the  bill  black ;  iris 
dark  brown ;  gape  yellowish. 

Length  about  11*5  inches,  tail  4*1^  wing  7*4,  tarsus  0*65,  bill 
from  gape  1*45. 
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DiHribtUion,  Looally  distribufced  over  the  Burmese  provinces, 
extending  as  far  north  as  Cachar,  and  southward  through  Tenas- 
serim  and  the  Malayan  Peninsula  to  Sumatra,  Java,  Borneo,  and 
the  Philippines.  Major  Wardlaw-Kamsay  records  the  species  from 
the  Karen  Hills,  but  as  no  specimens  were  preserved  it  is  possible 
that  the  bird  there  noticed  was  E,  calonyx.  It  is  also  found  in  the 
Andamans,  the  birds  from  this  locality  being  remarkable  for  a 
somewhat  larger  bill. 

2.  EuBTSTOMus  LJsnoB,  sp.  n. 

EurysUmus  orientalis  (nee  L.),  Vipan,  8.  F.  i.  p.  495  (1873); 
Morgan,  8.  F.  ii.  p.  531  (1874);  Hume,  8.  F.  iv.  p.  382  (1876); 
Legge,  B.  Ceylon,  p.  285  (1878)  ;  Davison,  8.  F.  x.  p.  351  (1883). 

Coloration,  Similar  to  E,  orientalis,  and,  like  that  species,  having 
the  end  of  the  tail  black  without  any  mark  of  purplish  blue.  Differs 
in  its  somewhat  smaller  size,  blacker  head,  brighter  blue  under 
surface,  and  also  in  having  the  black  secondaries  washed  with 
purplish  blue  near  the  base  of  the  outer  web. 

Bill  deep  orange-red,  the  tip  of  the  upper  mandible  black ;  orbital 
skin  red ;  tarsi  and  feet  orange-red  ;  feet  duskier  than  the  tarsus  ; 
iris  hazel-brown. 

Length  about  11  inches,  tail  4,  wing  7*8,  tarsus  0*65,  bill  from 
gape  1  '5. 

DistrUmtion.  The  forests  of  Malabar  (where  Mr.  R.  W.  Morgan 
procured  specimens  at  Nellumbore)  and  the  Nilghiris.  It  breeds 
in  the  Travancore  Hills,  but,  according  to  Mr.  Bourdillon,  it  is 
apparently  not  a  resident.  In  Ceylon  it  is  an  extremely  rare 
bird,  and  but  few  instances  of  its  occurrence  are  recorded  by 
Colonel  Legge. 

Habits,  Mr.  Bourdillon  found  a  pair  breeding  in  Travancore, 
where  they  ejected  a  pair  of  Mynahs  (Eulabes  religiosa)  from  their 
hole  in  a  tree-stump  at  about  40  feet  from  the  ground.  The  eggs 
are  like  those  of  the  Indian  Boiler,  but  are  somewhat  larger,  very 
broad  ovals,  pure  white  and  fiEdrly  glossy  (Htime), 

3.  EXTBTSTOMUS  CALOKYX. 

EurystomujB  cdhnyx,  Hodgs.  in  Gray's  Zool.  Misc.  p.  82  {nom 


Eurystomus  orientalis  (nee  L.),  Hodgs.  t.  c.  p.  82  (1844) ;  Gray, 
Cat.  Hodgs.  Coll.  p.  55  (1846);  Blyth,  Cat.  p.  51  (1849);  Jerd.  B. 
Ind.  i.  p.  219  (1862);  Hume,  N.  &  E.  p.  105  (1873) ;  id.  Cat.  no. 
126  (pt.). 

Coloration,  Similar  to  E,  orientalis.  Differs  in  having  the  end  of 
the  tail  black  washed  with  purplish  blue,  and  the  whole  of  the  black 
secondaries  also  washed  with  purplish  blue.  ^'  Bill  and  feet  coral- 
red  ;  iris  red"  {W,  E.  M,  James), 

Length  11  inches,  tail  3*9,  wing  7*4,  tarsus  0*75,  bill  from  gape 
1-45. 

Distribution,   Extends   throughout  the  Himalayan  Terai   from 

37* 
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Eomaon  to  Daijiling  and  Upper  Assam,  probably  breeding  through- 
out  the  whole  of  this  range.  Mr.  Thompson  states  that  they  are 
found  from  the  Sardah  to  the  Ganges,  but  particularly  abound  in 
the  Kotree  Boon.  The  specie  is  also  found  in  summer  in  Eastern 
Siberia  and  Northern  China,  and  it  appears  to  winter  in  Southern 
Tenasserim  and  the  Malayan  Peninsula,  specimens  being  in  the 
Hume  Collection  from  Copah,  Malacca,  Pulo  Seban,  and  the  native 
State  of  Kuroo  near  Malacca.  It  is  probably  this  species  which 
Jerdon  believed  to  winter  in  Central  India. 

Habits,  ^c.  Arrives,  according  to  Mr.  Thompson,  in  the  Terai 
below  Kumaon  in  April,  breeding  in  May  and  finally  leaving  the 
forests  in  July  and  August.  They  breed  in  the  loftiest  sal  trees  in 
holes  in  the  higher  branches  (never  less  than  50  feet  from  the 
ground),  and  they  are  confined  to  the  sal  forests. 

Although  this  species  has  never  yet  been  described  and  its 
differences  from  E,  orientalis  pointed  out,  I  have  thought  it  best  to 
adopt  Hodgson's  name.  This  has  before  now  been  quoted,  but  only 
as  a  synonym  of  E,  orientalis,  which  is  the  black-tailed  bird. 

While  on  the  subject  of  the  Eastern  Eurystomi,  I  may  point  out 
that  the  Roller  of  the  Solomon  Islands,  usually  identified  with 
E.  crassirostris,  is  a  distinct  species,  entirely  wanting  the  black  tap 
to  the  culmen  which  is  found  in  all  the  other  Eurystomi,  Although 
originally  supposed  to  come  from  the  Solomon  Islands,  there  is  no 
doubt  that  the  type  specimen  of  E.  crassirostris  came  from  New 
Ireland,  like  many  other  birds  out  of  the  same  collection.  I  have 
not  seen  the  type  specimen  recently,  but  it  is  distinctly  described  by 
Count  Salvadori  as  having  a  black-tipped  culmen,  and  I  therefore 
call  the  allied  bird  from  the  Solomons 

EX7BYST0MUS  80L0K0NENSIS,  Sp.  U. 

E.  simUis  E.  crassirostri,  sed  rostro  amnino  rubro,  etdmine  minime 
niyro  terminato  distingueiidus.  Long,  tot,  12*0,  culm.  1*45, 
alee  7*7,  eaud.  5*2,  tarsi  0*7. 

Bah,  in  insulis  Solomonensibus. 


9.  On  a  Collection  of  Lepidoptera  made  by  Mr.  Edmund 

Reynolds  on  the  Bivers  Tocantins  and  Araguaya  and 

in  the  Province  of  Goyaz,  Brazil.      By  Emilt  Mart 

Sharpe.        (Communicated   by  B.   Bowdler  Sharpe^ 

P.Z.S.) 

[Beoeived  June  16, 1890.] 

(Plate  XLVI.) 

It  has  seemed  to  me  to  be  worth  while  that  a  record  should  be 
preserved  of  the  collection  of  Butterflies  made  by  Mr.  Reynolds 
during  his  adventurous  journey  on  the  Araguaya.  The  collection 
was  made  with  great  care ;  and,  as  I  believe  that  no  naturalist  has 
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penetrated  so  far  up  the  Araguaya  River  as  Mr.  Reynolds,  the  list 
may  be  useful  as  showing  the  distribution  of  Amazonian  Butterflies. 

I  have  to  return  my  grateful  thanks  to  Mr.  F.  D.  Godman  and 
Mr.  Osbert  Salvin  for  help  in  determining  many  difficult  species. 
My  principal  work  on  the  collection  has  been  done  at  the  Natural 
History  Museum  ;  and  I  cannot  sufficiently  thank  Mr.  A.  G.  Butler 
for  his  kindness  in  helping  me  with  my  determinations,  which,  with 
the  imprimatur  of  three  such  experienced  Lepidopterists,  will,  I 
trust,  be  found  to  be  in  the  main  correct. 

Mr.  C.  O.  Waterhouse  has  also  assisted  me  greatly  with  his  advice 
in  my  descriptions  of  the  new  species. 

Mr.  Reynolds  has  sent  me  the  following  account  of  his  journey : — 

"The  Butterflies  in  question  form  part  of  a  small  collection 
made  by  me  while  in  the  interior  of  Brazil ;  and  as  I  was  not  on  a 
Natural  History  expedition,  but  on  one  that  had  for  its  object  the 
exploration  of  the  Araguaya  and  other  rivers,  I  had  to  do  my 
collecting  under  considerable  difficulty. 

"  When  barely  300  miles  from  Pard  our  steam-launch  was  wrecked 
in  the  first  rapid  on  the  Lower  Tocantins,  and  although  after  great 
delay  and  trouble  we  succeeded  in  getting  her  off  the  rocks  and 
patched  her  up,  we  found  it  inpossible,  in  the  low  state  of  the  river, 
to  make  our  expedition  in  her ;  so  my  companion  (Mr.  Middleton) 
and  I  decided  to  continue  our  journey  in  a  canoe.  We  therefore 
sent  back  the  launch  with  all  hands,  instructing  the  engineer  to  stop 
at  the  first  settlement  to  buy  a  boat  and  hire  a  black  crew,  and  send 
them  up  to  where  we  were  encamped  above  the  rapids.  I  may 
mention  here  that  after  the  wreck  of  the  launch  we  got  ashore  on  a 
small  rocky  island  in  the  middle  of  the  rapids,  and  as  we  could  not 
get  off  for  several  days  I  had  time  to  collect  what  little  there  was  to 
catch  in  the  way  of  Butterflies,  among  them  being  specimens  of 
Mylothrii  iphigenia  and  Heliconius  antiochus, 

"  There  was  little  room  in  our  boat  for  more  than  a  few  neces- 
saries ;  but  I  managed  to  stow  away  a  net,  some  camphor,  and  a 
book  of  paper  for  wrapping  up  the  butterflies,  and  also  a  couple  of 
old  biscuit-tins  for  storing  them  in.  We  expected  to  reach  a  settle- 
ment on  the  Araguaya  called  Leopoldina  in  about  three  and  a  half 
months,  intending  from  there  to  go  overland  to  the  city  of  Goyaz, 
then  to  return  by  the  River  Vermelho,  and  cross  the  country 
between  the  Araguaya  and  Upper  Tocantins  Rivers,  and  on  reach- 
ing the  latter  to  return  by  it  to  Para.  We  had  therefore  a  very 
long  journey  before  us ;  so,  to  avoid  delaying  the  canoe,  I  used  to 
take  the  opportunity  of  our  getting  into  the  rapids  or  a  very  strong 
current  to  land  and  go  into  the  forests,  makir^  my  way  through 
them  as  the  boat  was  working  up  the  stream,  and  in  this  way  my 
principal  collecting  was  done.  Any  one  who  has  been  in  a  tropical 
Brazilian  forest  will  understand  the  difficulties  I  had  to  contend 
with.  Occasionally  I  would  come  across  a  bit  of  comparatively 
clear  ground  where  I  could  collect ;  but  generally  my  way  lay 
through  the  densest  of  vegetation,  and  it  took  me  all  my  time  with 
my  cutlass  to  make  any  progress  at  all.     If  I  thought  that  the 
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canoe  was  gaining  on  me,  I  nad  to  cat  mj  way  oat  to  the  river  and 
collect  on  the  stretches  of  sand  where  I  came  across  them,  which  I 
frequently  did,  as  the  river  was  low. 

*'  On  the  sand  I  could  make  better  time ;  but  I  could  seldom 
afford  the  luxury  of  following  up  any  particular  specimen  if  I 
happened  to  miss  it  with  the  first  stroke  of  my  net,  as  I  had  to 
keep  up  with  the  canoe.  All  this  was  of  course  a  serious  handicap 
to  collecting.  Any  damp  spot  on  the  sand  was  sure,  at  a  certain 
time  of  the  day,  to  be  crowded  with  Butterflies,  and  sometimes  they 
were  in  such  yast  quantities  that  if  one  got  up  to  where  they  were 
drinking,  it  was  ditficult  to  capture  any  particular  insect  without 
getting  thirty  others  into  the  net  at  the  same  time,  and  in  their 
struggles  to  get  free  they  broke  each  other*8  wings,  and  you  often 
found  your  particular  specimen  utterly  ruined.  In  these  great 
gatherings  of  thirsty  Butterflies  drinking,  I  always  noticed  twenty 
or  more  of  a  yellow  or  white  colour  to  one  of  any  other.  On  the 
Araguaya,  between  a  small  military  settlement  called  Marty  rios  and 
a  larger  one  200  miles  further  up  called  Santa  Maria,  lies  the  country 
of  the  Caraja  Indians,  and  collecting  becomes  very  risky.  In  fact, 
as  we  had  to  pass  about  ten  of  their  large  '  aldeas,'  or  settlements  on 
the  river,  we  had  to  keep  together  as  much  as  possible.  When 
after  Butterflies  I  never  troubled  to  carry  a  rifle  or  gun,  finding 
myself  hampered  enough  with  a  cutlass ;  but  even  if  I  had  done  so, 
I  should  have  had  a  very  poor  chance  against  Indians  in  the  forest. 

''The  Indians  have  certainly  chosen  the  most  lovely  part  of  the 
river — a  paradise  for  a  naturalist ;  and,  in  spite  of  the  difficulties, 
I  managed  to  get  some  good  specimens,  but  of  Butterflies  only,  as  I 
found  it  impossible  to  collect  birds  or  other  animals,  seeing  that  we 
should  have  to  leave  our  boat  farther  up  and  make  our  way  150 
miles  by  land.  Near  Santa  Maria,  on  the  other  side  of  the  river, 
some  twenty  miles  inland,  is  a  large  settlement  of  Cayapo  Indians. 
I  wanted  very  much  indeed  to  go  over;  but  the  Commandant  of 
the  place  would  not  give  me  permission,  or  even  let  me  hire  a  couple 
of  men  to  paddle  me  to  the  opposite  shore,  as  one  or  two  people  who 
went  across  some  time  back  had  been  killed ;  in  fact,  the  inhabitants 
at  Santa  Maria  keep  entirely  to  their  own  side  of  the  river. 

*'  From  Santa  Maria  to  some  way  past  the  island  of  Bananal  (a 
very  large  island^  nearly  300  miles  long,  and  said  to  contain  its  own 
rivers  and  mountains)  there  are  no  white  settlers^  the  country  being 
in  the  hands  of  another  branch  of  the  Carajasj  on  the  west  side  of 
the  island.  This  tribe  is  supposed  to  be  more  '  manso,'  or  tame, 
than  the  Carajas  between  Martyrio  and  Santa  Maria,  where  they 
are  said  to  be  very  '  bravos,'  or  fierce.  From  what  I  could  judge 
(and  I  saw  a  good  deal  of  both  tribes),  I  would  rather  trust  myself 
to  the  latter.  I  got  some  good  specimens  round  about  the  city  of 
Goyaz  and  on  our  trip  down  the  Yermelho  River ;  the  latter  full  of 
fever  and  every  conceivable  fly  that  bites. 

*'  1  had  great  difficulty  in  getting  my  specimens  across  the  Ara- 
guaya to  the  Upper  Tocantins  ;  but  once  in  the  latter  river,  we  got 
a  small  canoe  at  a  settlement,  and  after  ascending  the  river  for  some 
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distance  finally  descended  it  to  Pard.  My  only  chance  of  collecting 
on  the  homeward  voyage  was  during  the  short  time  that  we  landed 
for  meals,  as  my  friend  was  very  ill  with  fever,  and  every  day's  delay, 
without  proper  nourishment  and  medicines,  lessened  his  chance  of 
getting  out  of  the  country  alive. 

"  The  greater  portion  of  the  specimens  I  collected  on  the  way 
back  I  lost  by  the  upsetting  of  our  canoe  in  the  rapids;  but  I 
managed  to  get  out,  after  about  six  months  and  a  journey  of  some 
4000  miles,  with  some  1300  specimens,  amongst  which  I  am  glad  to 
find  several  new  ones.  In  addition  to  my  Butterflies  and  Indian 
curiosities,  two  panther-skins  were  all  we  brought  out,  though  at 
different  parts  of  our  journey  we  had  collected  all  sorts  of  skins.  As 
I  have  said  before,  my  journey  was  an  exploring  one,  and  it  would 
be  unfair  to  judge  of  the  country  as  a  field  for  a  naturalist  from  the 
results  of  my  collecting ;  but  I  am  sure  that  if  any  naturalist,  who 
could  afford  the  time  and  money,  and  could  endure  the  thought  of 
his  body  furnishing  food  during  many  months  for  every  imaginable 
species  of  insect,  would  make  the  expedition  properly,  he  would 
be  amply  rewarded.'' 

Fam.  PAPILIONIDiE. 

\Cf,  Bates,  H.  W.,  "  Contributions  to  an  Insect  Fauna  of  the  Amazon 
Valley— PopiYtomrfec,"  Journ.  Ent.  vol.  i.  (1861).] 

1.  Papilio  polydamas. 

Papilio  polydamas,  Linn. ;  Kirby,  Syu.  Cat.  Diurn.  Lepid.p.  521 ; 
Bates,  Journ.  £nt.  vol.  i.  (1861),  p.  224. 
Province  of  Goyaz. 

2.  Papilio  sesoctris. 

Papilio  sesostris.  Cram. ;  Kirby,  t.  c.  p.  525 ;  Bates,  t.  c.  p.  225. 
Province  of  Goyaz. 

3.  Papilio  parsodes. 

Papilio  parsodes,  Gray  ;  Kirby,  t.  c.  p.  529. 
Province  of  Goyaz. 

The  type  is  in  the  British  Museum,  from  Para  (c/.  Gray,  Cat.  Lepid. 
pt.  i.  p.  54,  pi.  viii.  fig.  3). 

4.  Papilio  thoas. 

Papilio  thoas,  Linn. ;  Kirby,  t.  c.  p.  541  ;  Bates,  t.  c.  p.  228. 
River  Araguaya. 

5.  Papilio  protesilaus. 

Papilio  protesilaus,  Linn. ;  Kirby,  t.  c.  p.  555  ;  Bates,  t.  c.  p.  229. 
River  Araguaya. 

6.  Papilio  agesilaus. 

Papilio  agesilaus,  Boisd. ;  Kirby,  t.  c.  p.  555. 
River  Araguaya. 
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Fam.  PiERiDJi. 

\Cf,  Bate8>  H.  W.,  '•  Contributions  to  an  Insect  Fauna  of  the 
Amazon  Valley — FteridtB^^  Journ.  Ent.  vol.  i.  (1861).] 

7.  Callidryas  philba. 

Catopsilia  philea,  Linn. ;  Kirby,  t.  c.  p.  483. 
Callidryas  phiiea.  Bates,  t.  c.  p.  238. 
Riyer  Araguaya. 

8.  Callidryas  bubulb. 

Catopnlia  eubule,  Linn. ;  Kirby,  t.  c.  p.  482. 
Callidryas  eubule.  Bates,  t.  c.  p.  239. 
Blyer  Araguaya ;  Province  of  Goyaz. 

9.  Callidryas  SENNiS. 

Catapsilia  senna,  Linn. ;  Kirby,  t.  c.  p.  482. 
River  Araguaya ;  Province  of  Goyaz. 

10.  DaPTONOURA  iSLIA. 

Daptonaura  eelia,  Feld. ;  Kirby,  t.  c.  p.  470. 
Province  of  Goyaz. 

11.  DaPTONOURA  PBDROSINA. 

Daptonaura  pedrosina,  Butl.  Trans.  Ent.  Soc.  1877,  p.  144. 
Province  of  Goyaz. 

12.  PlERIS  MONU8TB. 

Pieris  monuste,  Linn. ;  Kirby,  t.  c.  p.  458  ;  Bates,  t.  e.  p.  235. 
River  Araguaya. 

13.  PlERIS  PHALOfi. 

Perrhybris  phaloe,  Godt. ;  Kirby,  t.  c.  p.  479. 

Pieris  phaloe^  Bates,  t.  c.  p.  235. 

River  Araguaya. 

Mr.  Bates  found  this  species  on  the  Tocantins,  at  Tapajos,  and  on 
the  Upper  Amazons ;  but  he  states  that  it  \&  not  found  on  the  Lower 
Amazons  or  at  Para. 

14.  PiKRIS  demophile. 

Perrhybris  demophile^  Linn. ;  Kirby,  t.  c.  p.  478. 
Pieris  demophile^  Bates,  t.  c.  p.  235. 
River  Araguaya. 

Mr.  Bates  gives  the  same  distribution  for  this  species  as  for 
P.  phaloe, 

15.  GlUTOPHRISSA  ALBUNEA. 

Daptonaura  albunea,  Dalm. ;  Kirby,  t.c.  p.  471. 
River  Araguaya. 
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16.  Hesperocharis  NBRA. 

ffesperocharis  nera.  Hew. ;  Kirby,  t.  c.  p.  432. 

Pieris  nera,  Bfttes,  t.  c.  p.  237. 

River  Araguaya. 

Found  by  Mr.  Bates  on  the  banks  of  the  Cupari,  Tapajos. 

17.  Hesperocharis  ANGuiTiA. 
Mesperocharis  anguitia,  Godt. ;  Kirby,  t.  c.  p.  432. 
River  Araguaya. 

18.  Phcbbis  larra. 

Catopsilia  larra,  Fabr. ;  Kirby,  t.  e.  p.  483. 
River  Araguaya. 

1 9.  Ph(ebis  trite. 

Catopsilia  trite,  Linn. ;  Kirby,  t.  c.  p.  484. 
Callidryas  trite.  Bates,  t.  c.  p.  239. 
River  Araguaya. 

20.  Aphrissa  statira. 

Catopsilia  statira.  Cram. ;  Kirby,  t.  c.  p.  485. 
Callidryas  statira,  Bates,  t.  c.  p.  239. 
River  Araguaya 

21.  MyLOTHRIS  IPHIGENIA. 

Perrhybris  iphigenia,  Schulz  ;  Kirby,  t.  c.  p.  478 
Lower  Tocantins  River. 

22.  Amynthia  leachiana. 

Catopsilia  leachiana,  Godt. ;  Kirby,  t.  c.  p.  483. 
Onllidryas  leachiana.  Bates,  t.  c.  p.  237. 
River  Aragua)^a ;  Province  of  Goyaz. 

23.  SPUiENOGOMA  GRADUATA. 

Eurema  graduata,  Butl. ;  Kirby,  t.  c.  Suppl.  p.  790. 
River  Araguaya. 

24.  Terias  flavilla. 

Terias  flavilla,  Bates^  t.  c.  p.  241. 

Eurema  flavilla  (Bates) ;  Kirby,  t.  c.  p.  442. 

River  Araguaya. 

25.  Terias  shilacina. 

Eurema  smilacina,  Feld. ;  Kirby,  t.  c.  p.  445. 
River  Araguaya. 

26.  Terias  nisella. 

Eurema  nisella,  Feld.  ;  Kirby,  t.  c.  p.  443 
River  Araguaya ;  Province  of  Goyaz. 
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27.  Terias  athalia. 

Eurema  athalia,  Fcld. ;  Kirby,  t.  c.  p.  445. 
River  Araguaya. 

28.  Terias  blathba. 

Eurema  elathea^  Cram. ;  Kirby,  t.  c.  p.  444. 
Terias  elathea,  Bates,  t.  c.  p.  242. 
River  Araguaya. 

29.  Terias  albula. 

Eurema  albula.  Cram. ;  Kirby,  t.  c.  446. 
Terias  albula.  Bates,  t.  c.  p.  243. 
River  Araguaya. 

30.  Terias  mana. 

Eurema  mana,  Boisd. ;  Kirby,  t.  c.  p.  446. 

Terias  mana,  Bates,  t.  c.  p.  243. 

River  Araguaya. 

Mr.  Bates  procured  it  at  Pard. 

Fam.  Danaidji. 

lOf.  H.  W.  Bates,  "  Contributions  to  au  Insect  Fauna  of  tbe 
Amazon  Valley — Heliconidte,*'  Trans.  Linn.  Soc,  vol.  zxziii. 
(1861)  p.  495.] 

31.  Lycorba  halia. 

Lyeorea  halia^  Huhn, ;  Kirby,  t.  c.  p.  18;  Bates,  Trans.  Linn. 
Soc.  vol.  xxxiii.  (1861)  p.  518. 
River  Tocantins ;  River  Araguaya. 

32.  Thyridia  ceto. 

Aprotopos  ceto,  Feld. ;  Kirby«  t.  c.  p.  1 9. 
River  Araguaya. 

33.  Ithomia  bpidbro. 

Direenna  epidero.  Bates,  t.  c.  p.  521  ;  Kirby,  t.  c.  p.  20. 
River  Araguaya. 

34.  Ithomia  dorilla. 

Ithomia  dorilla.  Bates ;  Kirby,  t.  c.  p.  29. 
River  Tocantins. 

35.  Ithomia  neso. 

Ithomia  neso,  Hiibn. ;  Kirby,  t.  c.  p.  29. 
River  Tocantins. 

36.  Ithomia  nisb. 

Ithomia  nise.  Cram. ;  Kirby,  t.  c.  p.  29 ;  Bates,  t.  c.  p.  539. 
River  Tocantins. 
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37.  Ithomia  galata. 

Ithomia  galata^  Hew. ;  Kirby,  t.  c.  p.  28. 
River  Tocantins. 

38.  Ithomia  sylvo. 

Ithomia  sylvo,  Hiibn. ;  Kirby,  t.  c.  p.  30. 
River  Tocantins. 

39.  Ithomia  sylvella. 

Ithomia  sylvella,  Hew. ;  Kirby,  t.  e.  p.  30. 
River  TocnntiDS  ;  River  Araguaya. 

40.  Ceratinia  vallonia. 

Ceratinia  vallonia.  Hew. ;  Kirby,  t.  c.  p.  22  ;  Bates,  t.  c.  p.  525. 
River  Tocantins. 

41.  SaIS  ROSALIA. 

Sais  rosalia.  Cram. ;  Kirby,  t.  c.  p.  22  ;  Bates,  t.  c.  p.  527. 
River  Tocantins. 

42.  Mechanitis  polymnia. 

Mechanitis  polymnia,  Linn. ;    Kirby,  t.  c.  p.   23 ;    Bates,  t.  c. 
p.  529. 
River  Tocantins. 

43.  Mechanitis  lysimnia. 

Mechanitis  lysimnia,  Fabr.,  Kirby,  t.  c.  p.  24. 
River  Tocantins. 

44.  MiLINiEA  EGINA. 

IdUintBa  egina.  Cram.,  Kirby,  t.  c.  p.  33 ;  Bates,  t.  c.  p.  550. 
River  Tocantins. 

45.  MiLINiBA  mnasias. 

Milinaa  mnasias.  Hew.:  Kirby,  t.  c.  p.  34  ;  Bates,  t.  e.  p.  552. 
River  Tocantbs. 

46.  Tithorea  pseudbthra. 

Tithorea  pseudethra,  Butl.;  Kirby,  t.  c.  Suppl.  p.  697. 
River  Tocantins. 

Fam.  HELicoNiiDiE. 

47.  Helicon  lus  antiocha. 

Helieonius  antiocha,  Linn. ;  Kirby,  t.  c.  p.  139 ;  Bates,  t.  c.  p.  556. 
Lower  Tocantins  River ;  Araguaya  River. 
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48.  Heliconius  clytia. 

HeUeonius  clytia^  Cram.;  Kirby,  t.  c.  p.  140  ;  Bates,  t.  c.  p.  556. 
Lower  Tocantins  River ;  Araguaya  River. 

49.  Heliconius  rhea. 

Heliconius  rhea.  Cram.;  Kirby,  t.  c.  p.  140  ;  Bates  t.  c.  p.  556. 
Lower  Tocantins  River  ;  Araguaya  River. 

50.  Heliconius  doris. 

Heliconius  doris,  Linn.;  Kirby,  t.  c.  p.  141 ;  Bates,  Trans.  Ent 
Soc.  (3)v.  p.  537(1867). 

Lower  Tocantins  River  ;  Araguaya  River. 

51.  Heliconius  thelxiope. 

Heliconius  thelxiope,  Hiibn. ;  Kirby,  t.  c.  p.  142;  Bates,  Trans. 
Linn.  Soc.  xxxiii.  p.  559  (1863) ;  id.  Trans.  Ent.  Soc.  (3)  v.  p.  538 
(1867). 

Lower  Tocantins  River ;  Araguaya  River. 

52.  Heliconius  acede. 

Heliconius  aoede,  Hiibn.;  Kirby,  t.  c.  p.  144  ;  Bates,  Trans.  Linn. 
Soc.  xxxiii.  p.  56]. 

Lower  Tocantins  River ;  Araguaya  River. 

53.  Heliconius  quirina. 

Heliconius  quirina.  Cram.;  Kirby,  t.  c.  p.  142. 
Lower  Tocantins  River ;  Araguaya  River. 

54.  Heliconius  numata. 

Heliconius  iwmata,  Cnm,;  Kirby,t.  c.p.  138;  Bates,  t.  c.  p.  553. 
Lower  Tocantins  River ;  Araguaya  River. 

Fam,  Nymphalide  \ 

55.  Agraulis  JUNO. 

Dionejuno  (Cram.)  ;  Kirby,  t.  c.  p.  148. 
Agraulis  juno.  Bates,  Journ.  Ent.  ii.  p.  187  (1866). 
Araguaya  River  ;  Upper  Tocantins  River. 

56.  Agraulis  vanilla. 

Dione  vanilla,  Linn.;  Kirby,  t.  c.  p.  148. 
Agraulis  vanilla,  Bates,  t.  c.  p.  187. 
Araguaya  River  ;  Upper  Tocantins  River. 

57.  Agraulis  julia. 

Colienis  Julia,  Fabr. ;  Kirby,  t.  c.  p.  147;  Bates,  t.  r.  p.  186. 
Araguaya  River  ;  Upper  Tocantins  River. 

'  Cf.  H.  W.  Batee,  Nymphalids,  Journ.  Ent.  vol.  u.  (1866). 
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58.  AgRAULIS  PHiSRUSA. 

ColtBuis phBrusa,  Lino.;  Kirby,  t.  c.  p.  147;  Bates,  t.  c.  p.  186. 
Araguaya  River. 

59.  PyRAMEIS  MYRINNA. 

Pyrameia  myrinna,  Doubl. ;  Kirby,  t.  c.  p.  186. 
Upper  Tocantins  River. 

60.  Cybdelis  caresa. 

Eunica  caresa^  Hew.;  Kirby,  t.  c.  p.  199  ;  Bates,  t.  c.  p.  197. 

Province  of  Goyaz. 

Mr.  Bates  met  with  this  species  at  Ega. 

61.  Cybdelis  ORPHisE. 

Eunica  orphise^  Cram. ;  Kirby,  t.  c.  p.  200;  Bates,  t.  c.  p.  199. 
Province  of  Goyaz. 

Mr.  Bates  found  the  species  at  Ega,  where,  however,  it  was  not 
common. 

62.  Cybdelis  calina. 

Eunica  calina,  Godt. ;  Kirby,  t.  c.  p.  199 ;  Bates,  t.  c.  p.  197. 

Province  of  Goyaz. 

Very  rare  on  the  Upper  Amazon,  according  to  Mr.  Bates. 

63.  Cybdelis  bechina. 

Eunica  bechina,  Hew. ;  Kirby,  t.  c.  p.  199;  Bates,  t.  c.  p.  197. 

Province  of  Goyaz. 

Common  on  the  Upper  Amazons,  teste  Bates. 

64.  Cybdelis  viola. 

Eunica  viola.  Bates,  t.  c.  p.  199  ;  Kirby,  t.  c.  p.  200. 
Province  of  Goyaz. 

Found  by  Mr.  Bates  at  Tunantins  and  San  Paulo,  and  extending 
as  far  as  Ega^  but  very  rare  at  the  latter. 

65.  Cybdelis  Margarita. 

Eunica  margarita,  Godt. ;  Kirby,  t.  c.  p.  200. 
Province  of  Goyaz. 

66.  LiBYTHINA  CUVIERII. 

Lihythina  cuvierii,  Godt. ;  Kirby,  t.  c.  p.  201  ;  Bates,  t.  c. 
p.  200. 

Province  of  Goyaz. 

*'  Found,  in  the  Amazons  region,  only  in  the  neighbourhood  of 
Santarem  and  on  the  shores  of  the  Lower  Tapajos"  (Bates) . 

67.  EUBAGIS  iEVATA. 

Eubagii  tevata,  Butl.  Trans.  Ent.  Boc.  1877,  p.  117. 
Paraguay ;  Vermelho  River. 
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68.  EUBAGIS  DECIMA. 

Dynamine  deeimay  Hew. ;  Kirby,  t.  c.  p.  206 ;  Bated,  t.  c.  p.32.'i. 
Paraguay  ;  River  Verm  el  ho. 

69.  EuBAGIS  ARENE. 

Dynamine  arene,  Hiibn. ;  Kirby,  t.  c.  p.  207. 
Eubagis  arene.  Bates,  t.  c.  p.  327. 
Paraguay ;  River  Vermelho. 

70.  EuBAGIS  PIERIDOIDES. 

Dynamine  pieridoideSy  Feld.  ;  Kirby,  t.  c.  p.  205. 
River  Vermelho. 

71.  Catagramma  marchalii. 

Callicore  marchaliiy  Gu^r. ;  Kirby,  t.  c.  p.  207. 
Paraguay  ;  Upper  Tocantins  River. 

72.  Catagramma  hydaspes. 

Catagramma  hydaspes,  Dru. ;  Kirby,  t.  c.  p.  210. 
Paraguay. 

73.  Catagramma  candrena. 

Callicore  candrena,  Oodt. ;  Kirby,  t.  c.  p.  208. 
Paraguay  ;  Province  of  Goyaz. 

74.  Catagramma  sorana. 

Catagramma  sorana,  Godt. ;  Kirby,  t.  c.  p.  212. 
Paraguay ;  Province  of  Goyaz. 

75.  Catagramma  thamyras. 

Catagramma  thamyras,  Mdn. ;  Kirby,  t.  c.  p.  211. 
Paraguay. 

76.  Catagramma  texa. 

Catagramma  texa.  Hew.;    Kirby,    t.  c.   p.  211;    Bates,   t.  c. 
p.  207. 

Province  of  Goyaz. 

77'  Catagramma  miles. 

Catagramma  miles,  Bates,  t.  c.  p.  207  ;  Kirby,  t.  c.  p.  212. 

Province  of  Goyaz. 

78.  HiBMATERA  PYRAMUS. 

Hcematera  pyramus,  Fabr. ;  Kirby,  t.  c.  p.  212. 
Province  of  Goyaz. 

79.  EUPTOIETA  HEGESIA. 

Eupioieta  hegesia^  Cram.;  Kirby,  t.c,  p.  154 ;  Bates,  t.c.  p.  188. 
Tocantins  River. 
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80.  AgANISTHOS  ORION. 

AganUthos  orion,  Fahr. ;  Kirby,  t.  c.  p.  263  ;  Bates,  t.  c.  p.  335. 
Province  of  Gojaz. 

81.  Phyciodes  hkrmas. 

Phyciodes  hermas,  Hew.;  Kirby,  t.  c.  p.  174. 
Araguaya  River. 

82.  Phyciodes  letitia. 

Phyciodes  letitia,  Hew. ;  Kirby,  t.  c.  p.  176. 
River  Vermelbo. 

S3.  Phyciodes  THYMETus. 

Phyciodes  thymetus,  Fabr. ;    Kirby,  t.  c.  p.  I  72. 

River  Vermelbo. 

84.  JUNONIA  LAVINIA. 

Junonia  lavinia,  Cram. ;  Kirby,  t.  c.  p.  187 ;  Bates,  t.  c.  p.  194. 
Araguaya  River. 

85.  Anartia  jatroph.£. 

Anartia  jatrophte,  Linn. ;  Kirby,  t.  c.  p.  194  ;   Bates,  t.  c.  p.  193. 
River  Tocantins ;  Araguaya  River. 

86.  Anartia  amalthea. 

Anartia  amalthea,  Linn. ;  Kirby,  t.  c.  p.  194  ;  Bates,  t.  c.  p.  193. 
River  Tocantins ;  Araguaya  River. 

87.  Epicalia  antinob. 

Catonephele  antinoe,  Godt. ;  Kirby,  t.  c.  p.  203. 

Epicalia  antinoe.  Bates,  t.  c.  p.  202. 

Araguaya  River. 

Mr.  Bates  met  with  this  species  at  Obydo?,  on  the  Guiana  side 
of  the  Lower  Amazons^  and  again  at  San  Paulo  ou  tbe  Upper 
Amazons. 

88.  Epicalia  numilia. 

Catonephele  numilia.  Cram. ;  Kirby,  t.  c.  p.  203. 
Epicalia  numilia.  Bates,  t.  c.  p.  202. 
Araguaya  River. 

89.  Epicalia  obrinus. 

Catonephele  obrinus,  Linn. ;  Kirby,  t.  c.  p.  203, 
Araguaya  River. 

90.  Myscelia  canthara. 

Niea  canthara,  Doubl. ;  Kirby,  t.  c.  p.  205. 
Province  of  Goyaz. 
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91.  GvNiECIA  DIRCE. 

Gyrueda  dirce,  Linn. ;  Kirby,  t.  c.  p.  214 ;  Bates,  t.  c.  p.  212. 
Araguaya  River. 

92.  ECTIMA  lONA. 

Ectima  iona^  Hew. ;  Kirby,  t.  c.  p.  214 ;  Bates,  t.  c.  p.  212. 
Araguaya  River. 

93.  Ageronia  feronia. 

Jgeronia  feronia^  Linn. ;  Kirby,  t.  c.  p.  215  ;  Bates,  t.  c.  p.  312. 

Araguaya  River ;  Rio. 

"The  commonest  species  in  the  Amazons  region"  (Bates), 

94.  Ageronia  ferentina. 

Afferonia  ferentina,  Godt. ;  Kirby,  t.  c.  p.  215 ;  Bates,  t.  c.  p.  312. 
Araguaya  River ;  Rio. 

95.  Ageronia  amphinome. 

Ageronia  atnphinome,  lj\m\. ;    Kirby,  t.  c.  p.  216;    Bates,  t.  c. 
p.  314. 

Araguava  River. 

96.  Ageronia  chloe. 

Ageronia  chloe,  Stoll ;  Kirby,  t.  c.  p.  215 ;  Bates,  t.  c.  p.  312. 

Araguaya  River. 

Found  by  Mr.  Bates  at  Pard  and  on  the  Lower  Amazons. 

97.  Ageronia  arete. 

Ageronia  arete,  Doubl.,  Hew. ;  Kirby,  t.  c.  p.  216. 
Araguaya  River. 

98.  Didonis  biblis. 

Didonis  biblis,  Fabr. ;  Kirby,  t.  c.  p.  216  ;  Bates,  t.  c.  p.  316. 
Araguaya  River. 

99.  Pyrrhogyra  N£.«REA. 

Pyrrhogyra  necerea^  Linn.;    Kirby,  t.  c.  p.  218;    Bates,  t.  c. 
p.  319. 

Province  of  Goyaz ;  Araguaja  River. 

100.  Pyrrhogyra  amphira. 

Pi/rrhofjtjra  amphira.  Bates,  t.  c.  p.  319 ;  Kirby,  t.  c.  p.  218. 
Proviiict^  of  Goyaz ;  Araguaya  River. 

Found  by  Mr.  Bates  on  the  Upper  Amazons,  at  Ega  and  S. 
Paulo,  IV I] ere  it  was  common. 
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101.  TiMETBS  NORICA. 

Megalura  nonca^  Hew. ;  Kirby,  t.  c.  p.  221 ;  Bates,  t.  c.  p.  330. 
Araguaya  River. 

Occurs,  according  to  Mr.  Bates,  at  Ega,  and,  according  to  Dr. 
Felder,  on  the  Upper  Rio  Negro. 

102.  TiMETES  CHIRON. 

Timeies  chiron,  Fabr. ;  Rirby,  t.  c.  p.  221  ;  Bates,  t.  c.  p.  327. 
Araguaya  River. 

103.  Marpesia  peleus. 

Megalura  peleus j  Sulz. ;  Kirby,  t.  c.  p.  222. 
Araguaya  River. 

104.  ViCTORINA  8TENELES. 

Vietorina  steneles,  Linn. ;  Kirby,  t.  c.  p.  223  ;  Bates,  t.  c.  p.  320. 
Pard ;  Araguaya  River. 

105.  Hbterochroa  erotia. 

Adelpha  erotia^  Hew. ;  Kirby,  t.  c.  p.  232. 
Heteroehroa  erotia^  Bates,  t.  c.  p.  332. 
Province  of  Pard  ;  Province  of  Goyaz. 

106.  Heterochroa  iphicla. 

Adelpha  iphicla,  Linn. ;  Kirby,  t.  c.  p.  230. 
Heteroehroa  iphicla^  Bates,  t.  c.  p.  331. 
Province  of  Pari ;  Province  of  Goyaz. 

107.  Heterochroa  messana. 

Adelpha  messana,  Feld. ;  Kirby,  t.  c.  p.  232. 
Province  of  Goyaz ;  Province  of  Pard. 

108.  Heterochroa  cytherba. 

Adelpha  cytherea,  Linn. ;  Kirby,  t.  c  p.  233, 
Heterochroa  cytherea.  Bates,  t.  c.  p.  333. 
Province  of  Pard ;  Province  of  Goyaz. 

109.  ChLORIPPE  SELINA. 

Apatura  selina,  Bates,  t.  c.  p.  334 ;  Kirby,  t.  c.  p.  261. 
Araguaya  River. 

1  10.    ChLORIPPE  MAR6E. 

Apatura  marse,  Hiibn. ;  Kirby,  t.  c.  p.  261. 
Araguaya  River. 

1  1 1.    ChLORIPPE  CHALCIOPE. 

Prepona  chalciope,  Hiibn. ;  Kirby,  t.  c.  p.  265. 
Araguaya  River. 
Proc.  Zool.  Soc— 1890,  No.  XXXVIIl.  38 


560  MISS  B.  M.  SHARPS  ON  [JuDC  17f 

112.  PrBPONA  MKANDBR. 

Prepona  meander^  Gram.;    Kirby,  t.  c.  p.  264;    Bates,  t.  c 
p.  336. 

Araguaya  River. 

113.  Paphia  ryphea. 

Aiuea  ryphea.  Cram. ;  Kirby,  t.  c.  p.  276. 
Paraguay. 

1 14*    SiDERONE  BLLOPS. 

Siderone  ellaps,  M^n. ;  Kirby,  t.  c.  p.  280. 
Paraguay. 

115.  Siderone  I8IOORA. 

Siderone  isidora,  Gram. ;  Kirby,  t.  c.  p.  280  ;  Bates,  t.  c.  p.  343. 
Paraguay. 

Fam.  MoRPHiDA. 

116.  Calioo  idomeneus. 

Caligo  idomeneus,  Linn. ;  Kirby,  t.  c.  p.  127. 
PartL 

117.  Caligo  OBERON. 

Caligo  oberon.  But]. ;  Kirby,  t.  c.  p.  646. 
Par^;  Araguaya  Biver. 

118.  MORPHO  MENELAU8. 

Morpho  menelaut,  Linn. ;  Kirby,  t.  c.  p.  122 ;  Bates,  t.  c.  p.  344. 
Araguaya  River. 

119.  MORPHO  ACHILLES. 

Morpho  aehilles,  Linn. ;  Kirby,  t.  c.  p.  123 ;  Bates,  t.  c.  p.  345. 
Araguaya  River. 

Fam.  BRAfisoLiOiB. 

120.  Opsiphanbs  quiteria. 

Opsiphanes  quiteria.  Cram.;  Kirby,  t  c.  p.  126« 
Province  of  Goyaz. 

121.  Opsiphanbs  berecynthus. 

Opsiphanes  bereeynthus,  Cram. ;  Kirby,  t.  c.  p.  126. 
Province  of  Goyaz. 

122.  Opsiphanbs  inybrs. 

Opsiphanes  inverse,  Hubu. ;  Kirby,  t,  c,  p.  127. 
Province  of  Goyaz. 
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123.  BrASSOLIS  SOPHORiB. 

BrasMlU  aophora,  Linn. ;  Kirby,  t.  c.  p.  125. 
Province  of  Goyaz. 

124.  DyNASTOR  DARIUS. 

Dynastor  dariui,  Fabr. ;  Kirbj,  t.  c.  p.  127, 
Paraguay. 

Fam.  SATYRIDiB. 

125.  H.BTRRA  PIERA. 

Papilio  piera,  Linn. ;  Kirby,  t.  c.  p.  37. 
Araguaya  River. 

126.  TaYGETIS  ERDBE8CKN8. 

Taygetis  erubeseens,  Butl.;  Kirby,  t.  c.  p.  109. 
Araguaya  River. 

127.  TaYGBTIS  ANDROMEDA. 

TaygetU  andromeda,  Cram. ;  Kirby,  t.  c.  p.  109. 
Araguaya  River. 

128.  Taygetis  echo. 

TaygetU  echo,  Cram. ;  Kirby,  t.  c.  p.  109. 
Araguaya  River. 

129.  Taygetis  EUPTYCHiDiA. 

Taygetis  euptyehidia,  Butl. ;  Kirby,  t.  c.  p.  110. 
Araguaya  River. 

130.  Taygetis  TENEBROsus. 

Taygetis  tenehrosus,  Blanch. ;  Kirby,  t.  c.  p.  109. 
Araguaya  River. 

131.  Taygetis  rebecca. 

Taygetis  rebecca,  Fabr. ;  Kirby,  t,  c.  p.  109. 
Araguaya  River. 

132.  Taygetis  Cleopatra. 

Taygetis  Cleopatra,  Feld. ;  Kirby,  t.  c.  p.  110. 
Araguaya  River. 

133.  Taygetis  pbnblba. 

Taygetis  penelea,  Cram. ;  Kirby,  t.  c.  p.  110. 
Araguaya  River. 

134.  Amphidecta  reynoldsi,  sp.  n.    (Plate  XLYL  fig.  1.) 

Nearest  to  A.  pignerator,  Butler,  but  is  distinguished  by  the  white 
band  which  commences  at  the  costal  nervure  and  extends  across  the 

38* 
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under  side  of  the  hind  wing.  Below  this  white  band  there  are  six 
silvery  spots,  situated  between  the  nervures,  bordered  with  sandy 
yellow  on  the  side  next  to  the  white  band,  and  with  light  brown  on 
the  outer  side ;  the  1st,  2nd,  5th,  and  6th  are  more  or  less  black  in 
the  centre.  The  fore  wing  has  eight  distinct  white  spots  on  a  darker 
brown  ground  near  the  apical  portion  of  the  wing. 

Expanse  52  mm. 

Hab.  Araguaya  River. 

135.  PiBRBLLA  LBNA. 

Pierella  lena^  Linn.;  Kirby,  t.  c.  p.  38. 
Araguaya  River. 

136.  EUPTYCHIA  OCYPETB. 

Euptyehia  ocypete,  Fabr. ;  Kirby,  t.  c.  p.  47* 
Araguaya  Biver. 

137.  EuPTYCHIA  MYMCEA. 

Euptyehia  myncea,  Gram. ;  Kirby,  t.  c.  p.  47. 
Araguaya  River. 

138.  EuPTYCHIA  OCIRRUOfi. 

Euptyehia  oeirrhoe^  Fabr* ;  Kirby,  t.  c.  p.  47. 
Araguaya  River. 

139.  EuPTYCHIA  TERRE8TRIS. 

Euptyehia  terrestris^  Butl. ;  Kirby,  t.  c.  p.  48. 
Araguaya  River. 

140.  EuPTYCHIA  HUBBNERI. 

Euptyehia  huebneri,  Butl. ;  Kirby,  t.  c.  p.  49. 
Araguaya  River. 

141.  EuPTYCHIA  PBNBLOPB. 

Euptyehia  penelope,  Fabr. ;  Kirby,  t.  c.  p.  48. 
Araguaya  River. 

142.  EuPTYCHIA  CELMI8. 

Euptyehia  celmia,  Godt.;  Kirby,  t.  c.  p.  49. 
Araguaya  River. 

143.  EuPTYCHIA  ARGANTE. 

Euptyehia  aryante,  Cram. ;  Kirby,  t.  c  p.  49. 
Araguaya  River. 

144.  EuPTYCHIA  UNDULATA. 

Euptyehia  undulata,  Butl. ;  Kirby,  t.  c.  p.  50. 
Araguaya  River. 
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145.  EUPTTCHIA  ARlflLLA. 

Euptyehia  armiUa,  Batl. ;  Kirby>  t.  c.  p.  50. 
Araguaya  Riyer. 

146.  EUPTYCHIA  HERMES. 

Euptyehia  hermes,  Fabr. ;  Kirby,  t.  c.  p.  50. 
Araguaya  Biyer. 

147.  EUFTYCHIA  CHLORI6. 

Euptyehia  chloris,  Cram. ;  Kirby,  t.  c.  p.  53. 
Araguaya  River. 

148.  EuPTYCHIA  ARNiBA. 

Euptyehia  anuBa,  Fabr. ;  Kirby»  t.  c.  p.  53. 
Araguaya  River. 

149.  EuPTYCHIA  ITONI8. 

Euptyehia  itonii,  Hew. ;  Kirby,  t.  c.  p.  55. 
Araguaya  River. 

150.  EuPTYCHIA  FURINA. 

Euptyehia  furina^  Hew. ;  Kirby,  t.  c.  p.  54. 
Araguaya  River. 

Fam.  ERYCiNiOiS  ^ 

151.  LiBYTHEA  CARINKNTA. 

Libythea  earinenta.  Cram. ;  Kirby,  t.  c.  p.  282. 
Province  of  Goyaz. 

152.  EURYBIA  LYCISCA. 

Euryhia  lyeisea,  Doubl.  &  Hew. ;    Kirby,  t.  c.  p.  287 ;    Bates^ 
t.  c.  p.  415. 
Vermelho  River. 

153.  EURYBIA  JUTURNA. 

Eurybia  jutuma,  Feld. ;  Kirby,  t.  c.  p.  287  ;  Bates,  t.  c.  p.  415. 
Vermelho  River. 

154.  Mesosemia  nbsti. 

Mesosemia  nesti,  Hew. ;  Kirby,  t.  c.  p.  288 ;  Bates,  t.  c.  p.  416. 
Province  of  Goyaz. 

155.  Mesosemia  bella,  sp.  n.     (Plate  XLVI.  fig.  2.) 

Similar  to  M,  antarice^  Hew.,  but  differing  in  the  black  apical 
border  of  the  fore  wing,  which  is  continued  along  the  hind  margin  of 
both  wings.     The  general  colour  is  black,  with  two  narrow  bands  of 

»  [€/.'' k  Catalogue  of  EiTcinid«.*»  By  H.  W.  Bates.  Joum.  Linn.  Soc 
ToL  II.  (1868)  p.  367.] 
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metallic  blue  on  the  fore  wing,  and  with  a  faintly  marked  oceliiu 
at  the  end  of  the  diflcoidal  cell.  The  hind  wing  resembles  the  fore 
wing  in  having  the  two  blue  bands.  There  is  some  blue  at  the  base 
of  both  wings,  and  on  the  hind  wings  this  extends  along  the  iooer 
margins. 

Expanse  30  mm. 

Hab,  River  Araguaja. 

156.  Mbsosbmia  mbtopb. 

Mesosemia  metope.  Hew. ;  Kirbj,  t.  c.  p.  290 ;  Bates,  t.  c.  p.  418. 

Province  of  Goyaz. 

157*  Mbsosbmia  melpla. 

Metosemia  mefpioj  Hew. ;  Rirby,  t.  c  p.  291 ;  Bates,  t.  c.  p.  418. 

Province  of  Goyaz. 

158.  Mbsosbmia  philbmon. 

Mesotemia  philemamt  Cram.;    Kirby,  t.  c.  p.  291  ;  Bates,  t.  c. 
p.  419. 

Province  of  Groyaz. 

159.  Mbsosbmia  macaris. 

Me909emia  wuiearis.  Hew. ;    Kirby,  t.  c.  p.  292  ;    Bates,  t.  c 
p.  419. 

Province  of  Groyaz. 

160.  EURYOONA  HYGBNIU8. 

EuteUtMia  kygemnt,  Stoll ;  Kirby,  t.  c  p.  295. 
Eurygona  kj^genitis.  Bates,  t.  c  p.  422. 
Province  of  Goyaz. 

161.  EURYGONA  BUTYCHU8. 

SmseUtia  mUyckus,  Hew. ;  Kirby,  t.  c.  p.  295. 
Ewrygomm  eutyckm*.  Bates,  t.  c.  p.  421. 
Province  of  Goyaz. 

162.  EuRYGONA  MYS. 

Emtelmnm  myt,  Hm^.-Schaff. ;  Kirbv,  t.  c.  p.  295. 
Arjfyoiui  nyf.  Bates,  t  c.  p.  422.  ' 
Province  of  Goyaz. 

163.  EuRYGONA  CAFUSA. 

Ewrygomm  eafium.  Bates,  t.  c  p.  422. 
AaelsM  ei^fiua  (Bates) ;  Kirby,  t.  c  p.  295. 
Province  of  Goyaz, 

164.  Eyjrygoha  gbulmor. 

Eu9eUsm geimmmr  (Cram.);  Kirby,  t.  c  p.  296. 
^•rjfyoiw  feUmar,  Bates,  I.  c  p.  423. 
Province  of  (vovaz. 
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165.  EURYGONA  BUGiBON. 

Eusdada  eugtBtm  (Hew.)  ;  Kirbj*  t.  c.  p.  298. 
Eurygona  eugeeont  Bates^  t.  c.  p.  424. 
ProTince  of  Gojaz* 

166.  Eurygona  buoras. 

Euselatia  euortu  (Hew.)  ;  Kirby,  t.  c  p.  296. 
Eurggona  euoras.  Bates,  t.  c.  p.  422. 
Province  of  Goyaz. 

167.  NOTHEME  EUMBU8. 

Notheme  eumeus  (Fabr.) ;  Kirby,  t.  c.  p.  29b, 
Province  of  Goyaz. 

168.  Panara  barsacus. 

Pan&ra  banaeus,  Westw. ;  Kirby,  t.  c.  p.  300. 
P.  phereelua^  pt..  Bates,  t.  c.  p.  425. 
Province  of  Goyaz. 

169.  ISAPIS  AGYRTU8. 

Isapia  aggrtus.  Cram. ;  Kirby,  t.  c.  p.  307 ;  Bates,  t.  c.  p.  431. 
Province  of  Goyaz. 

170.  Lymnas  melander. 

Lymnas  melander,  Cram. ;  Kirby,  t.  c.  p.  300 ;  Bates,  t.  c.  p.  426. 
Province  of  Goyaz. 

171.  Lymnas  zoEGA. 

Lymnas  loega.  Hew. ;  Kirby,  t.  c.  p.  300  ;  Btiies,  t.  c.  p.  426. 
Province  of  Goyaz. 

172.  Lymnas  isABELLiS,  sp.  n.    (Plate  XLVI.  fig.  3.) 

Allied  to  L,  inaria.  Hew.,  but  differs  iu  having  a  much  narrower 
black  border  on  the  hind  margin  of  the  fore  wing,  and  there  Is  no 
black  border  along  the  inner  margin.  The  black  marginal  border 
on  the  hind  wing  is  very  narrow  ;  there  is  a  black  stripe  near  the 
costal  margin.  The  underside  is  similar  to  that  of  L,  inariOf  but 
the  black  is  much  narrower.  The  orange  on  the  costal  margin  of  the 
hiftd  wing  is  more  extended. 

Expanse  33  mm. 

Hab,  Araguaya  River. 

173.  Lymnas  THYATiRA. 

Lymnas  thyatira.  Hew. ;  Kirby,  t.  c  p.  301  ;  Bates,  t.  c.  p.  426. 
Province  of  Gk>yaz. 

174.  Lymnas  JB88K. 

Lymnas  Jesse,  Butl. ;  Kirby,  t.  c.  p.  301. 
Province  of  Goyaz. 
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175.  DiORHlNA  PBRIAKDER. 

Dwrkina  periander.  Cram. ;  Kirbj,  t.  c  p.  304 ;  Bstet,  t  c 
p.  429. 

Araguaya  Rhrer. 

176.  DiORHINA  ARTBURIAHAy  Sp.  D.      (PlatC  XL VI.  figf.  4,  5.) 

Allied  to  E.  perimnder^  Cramer,  which  it  exactly  rcfiembles  oq 
the  npperside,  bat  is  easily  distinguished  by  hsviog  only  one  white 
band  on  the  under  surface,  the  white  band  near  the  base  of  the 
wings  being  absent. 

^  exp.  34  mm.,  $  37  mm. 

Hab.  Araguaya  River. 

177.  ZeONIA  AMAZONA. 

Zeomia  amaiona^  Saund. ;  Kirby,  t.  c  p.  305  ;  Bates,  t.  c.  p.  430. 
Araguaya  RiTcr. 

178.  ItHOMEIS  SATEIX1TE8. 

likomeU  taielUte$^  Bates,  t.  c  p.  431  ;  Kirby,  t.  c.  p.  306. 
Araguaya  River. 

179.  RiOOINA  LYSIPPUS. 

Biodina  lytipput,  Linn. ;  Kirby,  t.  c.  p.  309  ;  Bates,  t.  c.  p.  434. 
Araguaya  River. 

180.  Amarynthis  meneria. 

Awuayntki*  menerim^  Cram. ;  Kirby,  t.  c.  p.  309 ;  Bates,  t.  c. 
p.  434. 
Araguaya  River. 

181.  HeUCOFIS  CT7PIDO. 

JEfelieopis  eupido,  Linn.  ;  Kirby,  t.  c.  p.  310 ;  Bates,  i.  c.  p.  435. 
Lower  Tocantins. 

182.  Helicopis  acis. 

HeUeopU  actt,  Fabr. ;  Kirby,  t.  c  p.  310. 
Lower  Tocantins. 

183.  Emesis  spreta. 

Ernests  spreta^  Bates,  t.  c  p.  436 ;  Kirby,  t  c  p.  3 12. 
Araguaya  River. 

184.  EbCESIS  ARMINII78. 

Emesis  ttrmmms^  Fabr. ;  Kirby,  t  c  p.  312. 
Araguaya  River. 

185.  Emesis  m andana. 

Emesis  mamdmrnoy  Cram.  ;  Kirby,  t.  c.  p.  312  ;  Bates,  C.  c.  p.  436. 
Araguaya  River. 
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186.  MSSENB  PHARBU8. 

Mesene  phareus,  Cram. ;  Kirby,  t.  c.  p.  315  ;  Bates,  t.  c.  p.  439. 
Araguaya  River. 

187.  Mesene  simplex. 

Mesene  simplex,  Bates,  t.  c.  pp.  387,  440  j  Kirby,  t.  c.  p.  316. 
Araguaya  River  ;  Province  of  Goyaz. 

188.  Mesene  epaphus. 

Mesene  epaphus.  Cram. ;  Kirby,  t.  c.  p.  316  ;  Bates,  t.  c.  p.  440. 
Araguaya  River ;  Province  of  Goyaz. 

189.  Mesene  clarissa,  sp.  n.    (Plate  XLVI.  fig.  6.) 

Allied  to  Af.  trucidata,  Butler,  but  diflTers  in  having  a  much 
narrower  band  of  orange- red  on  the  hind  wing;  the  oranee-red 
band  on  the  fore  wing  is  much  broader  and  widens  perceptibly  to- 
wards the  inner  margin.  The  marginal  fringe  of  the  fore  wing  is 
dotted  with  white.  The  underside  differs  in  having  the  base  of  the 
hind  wing  greyish  white  spotted  with  black.  There  are  two  rows 
of  white  spots  on  the  hind  wing  near  the  outer  margin. 

Expanse  22  mm. 

Hab,  Araguaya  River. 

190.  Calydna  catana. 

Calydna  catana.  Hew. ;  Kirby,  t.  c.  p.  317 ;  Bates,  t.  c.  p.  442. 
Araguaya  River. 

191.  Calydna  caieta. 

Calydna  caieta.  Hew. ;  Kirby,  t.  c.  p.  217  ;  Bates,  t.  c.  p.  442. ' 
Araguaya  River. 

192.  ChARIS  THEODORA. 

Charts  theodora,  Feld. ;  Kirby,  t  c.  p.  318 ;  Bates,  t.  c.  p.  443. 
Araguaya  River. 

193.  Charis  cleodora. 

Charis  cleodora,  Godt. ;  Kirby,  t.  c.  p.  318  ;  Bates,  t.  c.  p.  443. 
Araguaya  River. 

194.  Charis  cleonus. 

Charis  cleonus.  Cram. ;  Kirby,  t.  c.  p.  318  ;  Bates,  t.  c.  p.  443. 
Araguaya  River. 

195.  BuBOTis  joHANNiB,  sp.  n.     (Plate  XLVI.  fig.  7*) 
Similar  to  B.  melanis,  Hiibn.,  but  differs  in  being  blackbh  brown, 

with  a  transverse  band  of  pale  ochre-yellow  across  both  wings. 
This  yellow  band  commences  at  the  costa  of  the  fore  wing  and 
gradually  widens  to  the  inner  nuirgin  of  the  hind  wing.  The  under- 
side of  the  fore  wing  has  the  baud  of  yellow  well  marked,  but  on 
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the  hind  wing  it  spreads  and  partially  unites  with  the  yellow  at  the 
base  of  the  wing,  so  that  nearly  the  whole  of  the  ba^al  area  is  yellow. 

Expanse  24  mm. 

Hab,  Araguaya  River. 

196.  Mbtacharis  lucius. 

Metaeharis  lucius,  Fabr. ;  Kirby,  t.  c.  p.  320. 
Araguaya  River. 

197.  LasAIA  MERI8. 

Lasaia  metis.  Cram. ;  Kirby,  t.  c.  p.  321  ;  Bates,  t.  c.  p.  445. 
Araguaya  River. 

198.  Lemonias  nepioides.     * 

Lemonieu  nepioides,  But]. ;  Kirby,  t.  c.  p.  322. 
LemotUas  pseudocuspis,  pt.,  Bates,  t.  c.  p.  447. 
Araguaya  River. 

199.  Lemonias  cerealis. 

Lemonias  eerealis.  Hew. ;  Kirby,  t.  e.  p.  323 ;  Bates,  t.  c.  p.  447. 
Araguaya  River. 

200.  Lemonias  aristus. 

Eehenais  aristus,  Stoll ;  Kirby,  t.  c.  p.  325  ;    Bates,  t.  c.  p.  449. 
Araguaya  River. 

201.  Anatole  middletoni,  sp.  n.     (Plate  XLVI.  figs.  8,  9.) 

Nearest  to  A.  epulus,  Cramer,  but  is  much  larger ;  the  apperside 
of  the  male  is  much  brighter,  and  has  a  row  of  white  spots  on  t 
black  external  border ;  the  spots  in  the  central  area  of  the  fore  wing 
are  of  a  deep  reddish  ochreous  colour,  whereas  in  A,  epulus  they  are 
white.  The  underside  of  the  hind  wing  is  darker  with  a  submarginal 
row  of  elongate  oval  white  spots  with  a  black  centre  to  each.  There 
are  numerous  white  spots  scattered  over  the  basal  area. 

The  female  is  darker,  with  the  white  spots  on  the  black  external 
border  not  so  well  defined  as  on  the  upperside  of  the  male.  The 
hind  wing  is  bordered  with  brownish  orange,  and  the  ovate  white 
spots  are  divided  by  the  orange-colour  so  as  to  form  two  rows  of 
white  spots. 

d ,  exp.  33  mm. ;    $ ,  35  mm. 

Hab,  Araguaya  River. 

202.  Stalachtis  phlegetonia. 

Stalachtis  pklegetonia,  Perty;  Kirby,  t.  c.  p.  333. 
Stalachtis  phlegia^  pt..  Bates,  t.  c.  p.  457. 
Araguaya  River. 

203.  Stalachtis  linbata. 

Stalachtis  lineata,  Gu^r. ;  Kirby,  t.  c.  p.  334  ;  Bates,  t.  c.  p.  458. 
Araguaya  River. 
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204.  Stalachtis  phjidusa. 

SlalachtU  phadu$a,  Hubn.;   Kirby,  t.  c.  p.  334;   Bates,  t.  c. 
p.  458. 

Araguaya  Biver. 

205.  Stalachtis  calliope. 

Stalachtis  calliope,  Linn. ;  Kirby,  t.  c.  p.  334  ;  Bates,  t.  c.  p.  457. 
Araguaya  River. 

206.  AlCSA  AME8I8. 

JUsa  amni9y  Cram. ;  Kirby,  t.  c.  p.  287 ;  Bates,  t.  c  p.  415. 
Araguaya  River. 

Fam.  LYCiBNiOuB. 

207.  Thecla  echion. 

Thecla  echion,  Linn. ;  Kirby,  t.  c.  p.  385. 
Araguaya  River. 

208.  Thecla  vesvlus. 

Thecla  vesulut.  Cram. ;  Kirby,  t.  c.  p.  394. 
Araguaya  River. 

209.  Thecla  cinniana. 

Thecla  cinniana.  Hew. ;  Kirby,  t.  c.  Suppl.  p.  856. 
Araguaya  River. 

210.  Cycnus  togarna. 

Thecla  togarna,  Hew. ;  Kirby,  t.  c.  p.  384. 
Araguaya  River. 

211.  Thecla  VENULius. 

Theda  venuUku,  Cram. ;  Kirby,  t.  c.  p.  880. 
Near  Par^ 

212.  Thecla  satyroides. 

Thecla  satyroides.  Hew. ;  Kirby,  t  c  p.  380. 
Araguaya  River. 

213.  Mithras  hemon. 

Thecla  hemon.  Cram.;  Kirby,  t  c.  p.  381. 
Araguaya  River. 

214.  Parrhasius  bitias. 

Iheeia  bitias.  Cram.;  Kirby,  t.  c.  p.  391. 
Araguaya  River. 

215.  BfTHYS  STILBIA. 

Thecla  stUbia,  Hew. ;  Kirby,  t.  c.  p.  391. 
Araguaya  River* 
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216.  (Enomaus  doryasa. 

Theela  doryasa^  Hew. ;  Kirbj,  t.  c.  Suppl.  p.  779. 
Araguaya  Biver. 

217.  ChALYBB  MAR8YA8. 

Theela  marsyas,  Linn. ;  Kirbj,  t.  c.  p.  383. 
Araguaya  River. 

218.  CUPIDO  MONOP8. 

Lycatna  monops,  Zeller,  in  lilt. 
Pronnce  of  Goyaz. 

219.  CUPIDO  CA8SIUS. 

Cupido  cassius.  Cram. ;  Kirby,  t.  c.  p.  351. 
Province  of  Goyaz. 

Fam.  Hbsperidjs. 

220.  GONIURIS  CATILLUS. 

Thymele  catillus,  Cram. ;  Kirby,  t.  c.  p.  570. 
Araguaya  River. 

221.  TeLBGONUS  TALUS. 

Teleyomu  talus.  Cram. ;  Kirby,  t.  c.  p.  572. 
Araguaya  River. 

222.  Telegonus  anaphus. 

TeUffonus  anaphtu.  Cram. ;  Kirby,  t.  e.  p.  574. 
Araguaya  River. 

223.  PhANUS  LEUCOMELA8. 

Entheus  leucomelas,  Hubn. ;  Eirby,  t.  c.  p.  579.   j 
Araguaya  River. 

224.  Pyrrhopyge  acastus. 

Pyrrhopyge  acastus.  Cram. ;  Kirby,  t.  c.  p.  585. 
Araguaya  River. 

225.  Pyrrhopyge  fluminis.* 
Pyrrhopyge  JtuminiSyBixth;  Kirby,  t.  c.  p.  821. 
Araguaya  River. 

226.  Erycioes  palemon. 

Erycides  palemon.  Cram. ;  Kirby,  t.  c.  p.  588. 
Araguaya  River. 

227.  Erycidbs  pygmalion. 

Erycides  pygmalion,  Cram. ;  Kirby,  t.  c.  p.  588. 
Araguaya  River. 
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228.  EUTHBUS  MARCH  ALII. 

Pamphila  marehalii,  Boisd. ;  Kirby,  t.  c.  Suppl.  p.  824. 
Araguaya  River. 

229.  Proteides  idas. 

Froteides  idas,  Cram. ;  Kirby,  t.  c.  p.  595. 
Araguaya  River. 

230.  ACHLYODES  bromius. 

Achlyodes  bromius,  Stoll ;  Kirby,  t.  c.  p.  632. 
Araguaya  River. 

231.  ACHLYOOES  PETIU8. 

Pellicia  petius,  MoschL ;  Kirby,  t.  c.  Suppl.  p.  829. 
Araguaya  River. 

232.  ACIILYODES  TRIFA8CIATA. 

Aehlyodes  trifaadata^  Hew. ;  Kirby,  t.  c.  p.  631. 
Araguaya  River. 

233.  ACHLYODES  OZEMA. 

AcUyodes  otema.  Bull. ;  Kirby,  t.  c.  p.  657. 
Araguaya  River. 

EXPLANATION  OF  PLATE  XLVI. 

Fig.  1.  Amphidecta  reynoldn,  jp.  567. 

2.  Mesosemia  hella,  p.  669. 

3.  Lymmu  isabeUa,  p.  571. 

4.  6.  JHorhina  arthuriana^  p.  572. 

6.  Meaene  clarisaa,  p.  573. 

7.  BcBotis  Johanna,  p.  573. 

8.  9.  Anatole  middUtoni,  p.  574. 


10.  On  a  Case  of  the  Occurrence  of  a  persistent  Right 
Posterior  Cardinal  Vein  in  the  Rabbit.  By  Edmund  S. 
Hall,  Student  of  Guy^s  Hospital.  (Communicated  by 
P.  E.  Beddabd^  M.A.,  Prosector  to  the  Society,  Lecturer 
on  Biology  at  Guy's  Hospital.) 

[BaoeiTod  June  16, 1890.] 

In  the  dissection  of  a  male  Rabbit  on  June  5th  at  Guy's  Hospital, 
it  was  noticed  that,  in  the  thoracic  region,  the  azygoe  cardinal  vein 
was  of  great  thickness,  its  diameter  being  a  third  of  the  size  of  that 
of  the  right  anterior  yena  cava,  though  its  position  and  branches 
were  exactly  comparable  with  those  of  the  normal  yein  of  any  other 
Babbit. 

In  following  this  yein  from  the  thoracic  region  towards  the  pos- 
terior end  of  the  body,  the  following  points  were  noted: — That, 
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instead  of,  as  in  the  ordinary  Rabbit,  ending  or  (more  correetly) 
beginning  in  its  branches,  the  intercostal  veins,  the  azygos  vein  pierced 
the  diaphragm  by  an  apertnre  to  the  right  of  that  of  the  aorta,  and 
oontinned  its  oonrse  posteriorly  with  a  very  slight  diminution  in  size 
and  in  the  same  relative  position  as  in  the  thorax  with  r^ard  to  the 
aorta  and  the  vertebral  column. 

At  the  point  where  the  posterior  vena  cava  reached  the  dorsal  wall 
of  the  abdominal  cavity,  the  aorta  curved  slightly  upwards  and  ran 
dorsally  to  the  cava ;  the  azygos  continuing  its  course  in  a  straight 
line,  ran  parallel  with  and  to  the  right  of  that  vein,  finally  c^wniDg 
into  it  by  a  large  aperture  on  the  right  aide  about  half  an  inch  above 
where  it  received  the  right  rraal  vein.  Since  this  aperture  was  as 
large  as  the  vein  it  opened  into,  the  anterior  part  of  the  latter  might 
be  regarded  as  a  branch  of  the  azygos,  the  posterior  part  becoming 


Diagram  showing  abnormal  relationfl  of  the  Asygos  Vein  m  a  Babbit. 

Az,^  BxygqB  vein.     V,CJ,  Tena  cava  posterior.    R.  F.,  right  renal  ^ 
R.A.,  right  aoriole.    R.K^  right  kidney. 


the  prolongation  of  that  vein,  and  not  the  posterior  vena  cava.  The 
total  length  of  the  vein  from  its  junction  with  the  anterior  to  where 
it  joined  (or  received)  the  posterior  vena  cava  was  six  inches.  Its 
relatively  large  size  would  naturally  lead  one  to  the  supposition  that 
the  greater  part  of  the  blood  brought  by  the  iliacs,  femoral,  and  other 
branches  of  t)ie  posterior  vena  cava  from  the  posterior  ends  of  the 
body  was  returned  direct  to  the  right  auricle  by  means  of  this  extra- 
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ordinary  prolongation  of  the  azygos  cardinal  vein,  though  the  yena 
cava  was  quite  of  the  normal  size. 

It  will  be  observed  that  the  continuity  between  the  inter-renal 
portion  of  the  vena  cava  and  the  azygos  is  quite  in  accord  with  the 
discoveries  of  Hochstetter*  in  the  development  of  these  veins. 
Contrary  to  the  generally  received  opinion  (c/.  for  example  the  dia- 
gram illustrating  the  origin  of  the«e  veins  in  Wiedersheim's  '  Grun- 
driss  der  vergleichenden  Anatomic  der  Wirbelthiere/  Jena,  1888, 
p.  329),  Hochstetter  found  in  the  Eabbit  and  the  Pig  that  the  vena 
cava  from  where  it  receives  the  renal  veins  to  a  point  behind  the 
opening  of  the  ilio-lumbar  veins  is  formed  from  the  right  cardinaL 


11.  On  some  Cases  of  Abnormal  Repetition  of  Parts  in 
Animals.  By  William  Bateson^  M.  A.,  Fellow  of  St. 
John^s  College,  Cambridge,  and  Balfour  Student  in  the 
University. 

[Received  June  17,  1890.] 

This  paper  contains  descriptions  of  some  instances  of  variations 
consisting  in  abnormal  repetitions  of  normal  structures.  A  laige 
number  of  similar  or  identical  facts  have  already  been  recorded  by 
many  observers,  yet  every  additional  record  is  valuable ;  for  the 
significance  of  a  variation  depends  not  only  on  the  form  which  it 
takes,  but  also  on  the  frequency  and  the  degree  of  completeness 
with  which  it  takes  that  form. 

Though  one  is  naturally  tempted  to  draw  seemingly  obvious  de- 
ductions from  the  facts  about  to  be  given,  it  is  not  proposed  on  the 
present  occasion  to  do  more  than  describe  the  actual  structures  as 
they  are  found.  For  while  it  is  clear  that  the  key  to  some  of  the 
problems  of  variation  is  to  be  sought  by  an  analysis  of  this  class  of 
facts,  yet  such  an  analysis  can  only  be  attempted  after  a  wide  survey 
of  the  whole  ground,  and  when  it  shall  be  possible  to  bring  forward 
a  large  collection  of  the  evidence  bearing  on  the  subject.  1  have 
been  for  some  time  engaged  in  preparing  such  a  collection,  and  1 
hope  before  long  to  find  an  opportunity  of  putting  it  in  order  with 
a  view  to  a  full  discussion  of  the  modes  of  variation  of  Multiple 
Parts.  In  the  meantime  it  is  best  to  describe  the  forms  without 
comment. 

I. — Crab  (Cancer  pagurus)  having  the  Endopodite  of  the  Third 
Maxillipede  represented  by  a  Chela. 

This  animal  was  brought  by  a  fisherman  to  the  Laboratory  of  the 
Marine  Biological  Association  at  Plymouth.  It  is  a  male,  measuring 
five  inches  from  one  side  of  the  carapace  to  the  other.    All  the 

'  **  Ueber  die  Bildung  der  hinteren  Hohlyene  bei  den  Satigctthieren,"  Anat^ 
Ani.  Bd.  ii.  p.  517. 
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parts  appear  to  be  normal  with  the  exception  of  the  third  maxilli- 
pede  of  the  right  side.  This  structure,  however,  has  the  form 
shown  in  fig.  1,  A,  differing  entirely  from  the  ordinary  condition 
of  the  appendage.  Eig.  1,  B,  is  taken  from  the  third  maxillipede 
of  the  left  side  and  shows  the  ordinary  structure  of  the  same  parts. 
On  comparing  the  two  figures,  it  will  be  seen  that  the  protopodite 
does  not  differ  in  the  limbs  of  the  two  sidee ;  that  the  exopodite  of 
the  right  side  is  essentially  like  that  of  the  left,  but  that  it  lacks 
the  inner  process  and  the  flagellum  which  are  borne  by  the  normal 
part.  There  was  some  indication  that  this  branch  of  the  limb  had 
been  injured,  and  perhaps  the  flagellum  may  have  been  t^rn  away, 
but  the  appearances  were  not  such  as  to  warrant  a  conclusion  on 
this  point.  The  branchial  epipodites  (not  shown  in  the  figures)  were 
normal  in  both  cases.     The  endopodite  of  the  right  side  was  entirely 


A 


Fig.  1. 


B 


A  represents  the  abnormal  third  maxillipede  of  the  right  side, 
same  parts  on  the  left  side,  which  are  normal. 


B  shows  the 


bp,  protopodite :   ep,  epipodite ;  dp,  dactylo] 

correspondB  to  the  groove  at  which  a 


ite ;   op,  propodite ;   rp,  carpo- 
podite ;  mi,  meropodite  and  ischiopo^te  ankjlosed  together,  ^  indicates 


the  line  of  their  separation 
chela  can  be  thrown  off. 


peculiar  and  was,  in  fact,  literally  transmuted  into  the  likeness  of 
one  of  the  great  chelae.  It  consists  of  a  single  joint  (mt),  articulating 
with  the  protopodite  centrally  and  bearing  the  carpopodite.  This 
single  joint  represents,  as  it  were,  the  ischiopodite  and  meropodite 
of  an  ordinary  chela,  but  these  two  parts  are  ankylosed  together, 
and  the  articulation  between  them  is  only  represented  by  a  groove 
(g)  ;  another  groove  (g)  represents  the  groove  upon  the  ischiopodite 
of  the  chela  at  which  the  limb  is  commonly  thrown  off  by  the 
animal  if  it  is  injured.  The  carpopodite,  propodite,  and  dactylo- 
podite  are  feebly  movable  on  each  other  and  hardly  differ,  save  in 
absolute  size,  from  those  of  the  normal  chela.  The  shape,  propor- 
tions, and  texture  are  all  those  of  the  chela. 

Cases  like  the  foregoing,  of  the  complete  transformation  of  a  part 
into  the  likeness  of  another  part,  though  very  common   among 
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plants,  are  rare  amongst  animals.  This  variation  is  especially 
interesting  from  the  fact  that  a  precisely  similar  case  of  the  trans- 
formation of  the  third  maxilUpede  (lett)  into  a  chela  has  been 
already  observed  in  C,  pagunis  (Cornish,  T.,  Zoologist  (8),  viii. 
p.  349). 

II. — Cases  of  Repetition  of  the  Pincers  of  the  Cheke  in  Crabs 
(Cancer  pagurus). 

A  &  B.  These  two  specimens  were  brought  by  fishermen  to  the 
Plymouth  Laboratory.  The  greatest  measurement  of  the  carapace 
was  in  each  case  about  five  inches.  The  one  specimen  was  a  male, 
bat  the  sex  of  the  other  was  not  noted.  With  the  exception  of  the 
varying  structures  about  to  be  described,  the  animals  seemed  normal 
and  healthy.  In  A  the  chela  of  the  right  side  had  the  form  shown 
in  ^g.  2,  A  (p.  582),  which  represents  the  limb  seen  from  the  out- 
side. The  dactylopodite  bears  two  supernumerary,  fixed  processes. 
Whether  the  outer  pair  of  processes  which  curve  towards  eabh  other 
are  the  extra  ones,  or  Whether  two  processes  have  grown  up  on  the 
inside  of  the  dactylopodite,  cannot  be  affirmed;  but  the  latter 
seems  more  likely»  If  this  is  the  true  interpretation,  it  Will  be 
seen  that  one  of  the  extra  processes  curves  towards  the  "  index  "  of 
the  limb,  while  the  other  turns  to  meet  the  dactylopodite. 

Though  the  fact  may  have  no  relation  to  the  presence  of  this 
supernumerary  structure  on  the  right  side,  it  should  nevertheless 
be  mentioned  that  the  chela  of  the  left  side,  which  was  otherwise 
perfect,  had  lost  its  dactylopodite.  The  socket  in  Which  the  dactylo- 
podite usually  moves  Was  filled  with  a  plate  of  hard  shell,  but 
whether  the  joint  bad  been  lost  bj*  injury  or  had  been  oongenitally 
absent  oould  not  be  affirmed.  Since  mutilated  limbs  are  generally 
thrown  off  by  Crabs,  the  presence  of  such  a  chela  without  the 
dactylopodite  is  so  fa^  evidence  that  this  joint  had  not  been  lost  by 
an  accident.  As,  however^  according  to  the  observations  of  Heineken 
(Zool.  Joum»  vol.  iv.),  such  mutilated  parts  are  occasionally  retained, 
much  stress  cantiot  be  laid  on  this  consideration. 

The  ]eft  chela  of  B  is  shown  in  the  figure  as  seen  from  the  inside^ 
The  dactylopodite  bears  a  thick  process  which  divides  peripherally 
into  two  stumpy  projections  which  bear  teeth  on  their  inner  faces^ 
These  projections  are  like  the  normal  pincers  in  consistency  and 
colour. 

C.  This  specimen  was  kindly  letit  to  me  for  description  by 
Mr.  J.  Carter,  F.EiC.8.,  of  Catnbridge.  It  is  the  right  chela  of  a 
Cancer  pagurus.  In  it  the  repetition  of  parts  is  fkr  more  extensive 
than  in  either  of  the  preceding  specimens.  As  is  shown  in  ^g,  2,  C, 
it  bears  two  dactylopodites,  each  oolnplete  in  all  respects,  and  to 
each  of  these  dactylopodites  is  opposed  a  fixed  process.  In  addition 
to  this,otie  of  the  tWo  dactylopodites  is  partially  divided  longitudinally 
into  two,  and  at  its  free  end  terminates  in  a  pair  of  toothed  pro- 
cesses. The  teeth  on  these  processes  are  continued  downwards  on 
the  inner  surface  of  the  joint  in  two  complete  rows.  The  totdi 
number  of  points  borne  by  this  claw  is  five. 

Proc.  Zool.  8oc.— 1890,  No.  XXXIX.  89 
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Fig.  2. 


Abnormal  oUwb  of  Ctmcer  pagwrus. 

A,  is  thown  from  the  outside ;  B,  from  the  inside ;  0,  is  represented  as  i 
from  the  end  and  from  the  outside. 

(The  two  processes  overlap,  but  do  not  meet,  at  the  point  jr.) 
(Figures  B  and  0  were  drawn  for  me  b^  Miss  M.  ^.  DaTidsoti.) 
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Though  there  ia  not  snfficioit  evidence  for  detennining  the  ques- 
tion, it  may  be  moitioned  tiiat  the  general  appearance  au^ests  that 
the  double  dactylopodite,  D,  is  the  normal  one  of  the  Mmb  and 
that  the  process,  P,  which  is  warped  over  to  meet  it,  is  the  process 
normally  opposed  to  it.  The  process  P,  which  is  opposed  to  the 
dactylopodite,  D',  is  comparatively  small  and  ill-developed. 

The  class  of  variation  shown  by  Uiese  three  spedmeus  is  not  un* 
common  amongst  Decapoda  (cf.  Faxon,  L^r,  &c.). 

In  addition  to  these  cases  an  especially  interesting  one  should  be 
mentioned  which  was  communicated  to  me  by  Mr.  G.  C.  Bourne, 
Director  of  the  Marine  Biological  Laboratoiy.  This  specimen,  which 
was  not  seen  by  myself^  was  sent  to  Mr.  Bourne  by  Mr.  Dunn  of 
Mevagissey,  Cornwall.  It  was  an  edible  Crab  ((?.  poffurus), 
measuring  about  2*5  inches  across.  In  this  specimen  the  three 
posterior  waUdng-l^s  of  one  side  were  seen  to  be  each  repeated.  It 
had  lately  moulted  and  was  much  decomposed  when  received.  Un- 
fortunately an  imperfect  examination  of  it  was  made  and  the  sped- 
men  has  been  destroyed.  Similar  occurrences  among  Crustacea  and 
insects  have  been  recorded  by  Leger  and  others. 

m. — Beetle  (Chrysomela  banksii)  having  three  cwnpUU 
Tarsi  on  one  Leg. 

This  specimen  was  kindly  lent  to  me  for  description  by  Dr.  Sharp, 
who  obtained  it  from  the  New  Forest. 

It  was  exhibited  at  a  meeting  of  the  Entomological  Sodety  in 
1862,  but  has  not  been  figured  or  described  in  detail.  The  tibia 
of  the  third  leg  on  the  right  side  has  the  form  shown  in  the  figure. 

Fig.  3. 


A,  Abnormal  right  posterior  leg  of  Ckrytomda  banksiu    B,  Normal  leg  in  the 
lome  positioni  from  a  rather  larger  specimen  (enlarged  to  scale). 

(Figures  drawn  by  Mr.  Edwin  Wilson.) 

Its  outer  extremity,  which  is  widened  into  a  fiat,  club-shaped 
structure,  bears  three  complete  tarsi,  each  of  which  is  perfect  in  all 
its  four  joints  and  carries  a  pair  of  normal  claws.  These  three  tarsi 
are  equal  in  size,  but  are  very  slightly  smaller  than  those  of  the  same 
leg  on  the  other  side. 

In  addition  to  the  three  tarsi  the  tibia  is  produced  into  a  small 
bom,  which  projects  from  it  rigidly,  having  no  articulation.     At  the 
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(ipex  of  tliia  horn  is  a  small  oiroular  pit  which  is  apparently  closed 
by  membrane.    The  other  appendages  are  normal. 

A  considerable  number  of  cases  similar  to  the  abo^  haye  been 
collected,  especially  by  Kraatz,  Mocquerys,  and  Jayne. 

IV. — Antedon  rosacea  with  Abnormal  EepetUum  of  the 
Brachial  Structures, 

Thia  individual  was  found  amongst  a  number  of  other  specimens 
of  A,  rosacea  collected  by  a  party  that  had  been  dredging  for  the 
Plymouth  Laboratory  in  the  Hamoaze,  near  Beggar's  Island. 

In  normal  individuals  of  this  species  the  arms  after  leaving  the 
pidial  plates  do  not  again  divide,  but  are  continued  to  their  ends  as 
a  single  row  of  brachial  plates,  which  bear  pinnules  on  either  side 
fdtemately.  The  present  specimen,  however,  bears  two  arms, 
which,  after  being  continued  normally  for  a  certain  distance,  break 
up  into  several  secondary  arms.  The  diagram  (fig.  4,  A)  shows  the 
relation  of  these  two  varying  arms  (lettered  6,  and  «,)  to  the  mouth 
and  anus.     It  is  seen,  therefore,  that  they  are  symmetrically  placed. 

As  I  am  inexperienced  in  the  use  of  Crinoid  terminology,  I  sent 
this  specimen  to  Dr.  P.  H.  Carpenter,  who  has  very  kindly  supplied 
the  following  description  of  it : — 

''  The  abnormal  arms  of  this  remarkable  specimen  are  symmetri- 
cally placed  as  regards  the  mouth  and  anus,  being  the  posterior  arms, 
h^  and  0^,  of  the  two  anterolateral  rays.  The  arm  6,  has  been 
regenerated  at  the  syzygy  in  its  15th  brachial.  But  the  pinnule  on 
the  new  epizygal  is  on  tibe  same  side  (abradial  or  outer)  as  that  on 
the  14th  brachial,  and  not  opposite  to  it  as  would  nonnally  be  the 
case,  80  that  there  are  two  pinnules  in  succession  on  the  same  side 
of  the  arm.  The  next  twelve  pinnules  alternate  regularly  on  oppo- 
site sides,  those  of  the  19th  and  27th  brachials  having  much  enlarged 
basal  joints.  That  on  the  28th  brachial  is  considerably  larger  than 
its  predecessors  and  more  like  a  bifid  armlet.  It  commences  with 
five  large  joints,  the  last  of  which  bears  two  pinnules,  the  one  con- 
tinuing the  main  axis  being  rather  stouter  than  its  fellow.  The 
^9th  brachial  is  a  syyygy  and  its  epizygal  axillary.  The  abradial 
or  outer  facet  bears  an  arm,  of  which  some  75  joints  remain.  It 
has  pinnules  on  the  2nd  and  4th,  the  latter  pf  which  b  a  syzygy ; 
but  there  is  none  on  the  8rd,  which  would  normally  be  a  syzygy 
and  bear  a  pinnule.  On  the  larger,  adradial,  facet  of  the  axillary 
g9th  brachial  is  another  axillary  (30th  br.),  bui'>ithout  a  syzygy. 
One  of  its  facets  bears  the  continuation  of  the  primary  arm«  on  £e 
next  joint  of  which  (31st  br.)  is  an  abnormal  trifid  armlet  with 
three  enlarged  basal  joints,  the  second  being  a  syzygy  with  a  pin- 
pule-stump  on  the  epizyg^,  while  the  fourth  bears  two  pinnules. 
The  32nd  brachial  is  again  axillary  with  a  syzygy,  its  epizygal 
bearing  two  subequal  arms  of  some  60  joints  ead^.  The  second 
joint  of  the  left-hand  one  which  continues  the  primary  arm  has  a 
bifid  pinnule  with  its  basal  joints  enlarged,  and  the  following  pin- 
nules alternate  regularly  on  opposite  sides.    The  arm  borne  on  the 
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Fig.  4. 


A,  Diagram  tthowing  the  position  of  the  abnormal  arms,^,  and  e^,  to  the  mouth 
and  anus,    B,  is  a  semidiagrammatic  enlargement  of  the  arm,  b^ 

(Drawn  by  Mr.  Edwin  Wilson.) 
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right  or  adradial  facet  of  the  axillary  32nd  brachial  has  no  pinnule 
till  its  third  joint,  which  is  not  a  syzygy,  though  the  fourth  is ;  but 
in  other  respects  the  arm  is  normal.  The  second  facet  of  the  axil- 
lary 30th  brachial  bears  a  normal  arm  of  about  60  joints,  with  a 
pinnule  on  the  second  and  a  syzygy  on  the  third.  Thus,  then,  the 
axillary  29th  brachial  of  the  primary  arm  6,  gives  rise  to  four  well- 
developed  arms,  two  of  which  bear  biBd  or  trifid  armlets,  in  addition 
to  the  laiger  bifid  armlet  on  the  28th  brachial. 

''The  primary  arm  e^  does  not  seem  to  have  undergone  any 
regeneration  and  is  normal  to  the  40th  brachial.  The  41st  is  a 
syzygy  and  the  appendage  of  its  epizygal  is  a  short  armlet  of  three 
joints,  the  second  and  third  of  which  bear  pinnules  laterally,  while 
its  main  axis  is  also  continued  on  in  the  form  of  a  pinnule.  The 
42nd  brachial  has  a  similar  armlet,  with  but  one  lateral  pinnule. 
The  43rd  is  axillary  without  a  syzygy,  its  adradial  branch  being  a 
normal  arm  with  some  40  joints  remaining,  the  second  and  fourth 
of  which  have  pinnules,  though  the  third  has  not.  The  44th  joint 
of  the  primary  arm  seems  to  be  a  syzygy ;  and  its  epizygal,  though 
not  regularly  axillary,  supports  an  arm  which  has  the  first  pinnule, 
as  usual,  on  the  second  joint,  but  on  the  inner  instead  of  on  the 
outer  side.  The  next  five  joints  are  all  enlarged  and  bear  bifid  or 
trifid  armlets,  while  the  remainder  of  the  arm  is  normal,  with 
regularly  alternating  pinnules." 

Variations  in  the  number  of  parts  and  even  in  the  primary  sym- 
metries are  well  known  among  Echinoderms,  but  Br.  Carpenter 
informs  me  that  this  specimen  is  quite  unlike  anything  of  the  kind 
which  he  has  previously  met  with. 

V. — Pilchards  (Clupea  pilchardus)  with  the  Number  of  ScaUt 
abnormally  increased. 

In  the  'Proceedings'  of  this  Society  for  1887  (p.  129)  the  late 
Mr.  F.  Day  described  a  specimen  which  he  believed  to  be  a  hybrid 
between  the  Herring  (C  harengus)  and  the  Pilchard.  The  specimen 
was  sent  by  Mr.  Dunn,  of  Mevagissey.  Its  peculiarity  lay  in  the 
fact  that  the  scales  on  the  left  side  were  very  many  more  in  number 
than  those  on  the  right  side.  The  number  of  scales  along  the  lateral 
line  is  given  as  32  on  the  right  side  and  51  on  the  left.  Mr.  Day 
adds  that  the  ridges  on  the  operculum,  which  are  characteristic  of 
the  Pilchard  as  compared  with  the  Herring,  were  better  marked  on 
the  right  side  than  they  were  on  the  left,  though  they  are  stated  to 
have  been  very  distinct  on  the  left  side  also. 

In  the  specimen  described  the  gill-rakers  were  61  in  the  "  lower 
branch  of  the  outer  branchial  arch  "  (viz.  the  bar  consisting  of  the 
first  hypobranchial  and  ceratobranchial),  and  it  is  mentioned  that 
this  number  is  intermediate  between  that  found  in  a  Pilchard  (71) 
and  in  a  Herring  (48) ;  but  whether  this  intermediate  number  was 
found  on  the  side  showing  the  "  hybrid  "  characters,  or  on  the  other, 
or  on  both,  is  not  stated.  These  giU-rakers  are  also  said  to  have 
been  intermediate  in  length  between  those  of  a  Pilchard  and  those 
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of  a  Herring.  From  these  points  of  structure  Mr.  Day  concluded 
that  tlie  specimen  was  a  hybrid  between  the  Herring  and  the 
Pilchard. 

Before  discussing  the  propriety  of  this  yiew,  I  will  describe  two 
specimens  showing  somewhat  similar  characters,  which  were  given 
to  me  by  Mr.  I>unn  during  the  summer  of  1889.  Mr.  Dunn  told 
me  that  among  the  large  number  of  Pilchards  which  come  under 
his  notice  as  director  of  the  pilchard-curing  factories  at  Mevagissey, 
specimens  showing  this  singular  reduplication  of  the  scales  on  one 
side  are  not  uncommon.  Owing,  however,  to  the  fact  that  the  fresh 
Pilchards  are  shoyelled  wholesale  into  the  brine-vats,  it  is  generally 
not  until  the  fish  are  picked  over  for  packing  after  the  salting 
process  that  any  individual  peculiarities  are  noticed.  This  was  the 
case  with  the  present  specimens,  which  were  g^ven  to  me  as  they 
came  salted  &om  the  presses.  Nevertheless,  when  received,  they 
were  in  good  condition. 

The  first  specimen  measures  8  inches  to  the  base  of  the  caudal 
fin.  The  head  and  opercula  of  both  sides  are  normaL  TJie  numhet' 
of  tcala  dUmg  the  lateral  line  on  the  left  side  is  32,  and  the  number 
on  the  right  side  is  56  or  57.  Examined  dosely,  it  can  be  seen  that 
for  the  distance  of  about  an  inch  behind  the  operculum  the  scales 
are  not  much  smaller  than  those  of  the  normal  Pilchard,  but  that 
behind  this  point  each  scale  is  of  about  half  the  normal  size. 

The  second  specimen  differs  from  the  first  in  that  the  reduplication 
occurs  on  the  left  side  instead  of  on  the  right.  Furthermore,  the 
scales  are  normal  in  size  as  far  as  the  anterior  end  of  the  dorsal  fin, 
behind  which  place  they  are  of  about  half  the  normal  size.  The 
transition  is  much  more  abrupt  in  this  specimen  than  in  the  other. 
The  scales  of  this  fish  had  been  somewhat  rubbed,  and  I  was  not 
able  to  satisfy  myself  of  the  accuracy  of  the  counting,  but  the  total 
number  along  the  lateral  line  was  approximately  48. 

In  the  figure  of  Mr.  Day's  specimen,  given  in  P.  Z.  8. 1887,  pi.  xv., 
no  transition  is  indicated  between  normal  and  abnormal  scales,  but 
there  is  a  general  appearance  of  uniformity. 

These  three  specimens  all  agree  in  showing  repetition  of  the  scales 
on  one  side.  Tixe  distance  to  which  this  repetition  extends  differs 
in  each  case,  but  in  all  the  condition  of  the  scales  is  uniform  and 
regular  so  far  as  it  extends.  In  my  judgment  these  specimens 
should  be  considered  as  examples  of  variation  in  number  of  parts. 
Since,  however,  it  has  been  suggested  that  they  are  of  hybrid  origin, 
a  few  words  may  be  permitted  in  criticism  of  this  view. 

No  direct  evidence  is  adduced  which  points  to  hybrid  parentage. 
The  suggestion  is  derived  from  (1)  the  condition  of  the  scales,  (2) 
the  number  of  the  gill-rakers,  (3)  the  alleged  difference  in  the 
opercula  of  the  two  sides.  In  view  of  the  first  point,  viz.  that  the 
number  of  the  scales  on  one  side  is  intermediate  between  that  of  the 
Pilchard  and  that  of  the  Herring,  it  seemed  desirable  to  know 
whether  the  resemblance  extended  to  the  minute  structure  of  the 
scales  or  was  restricted  to  their  number  only.  On  comparing 
microscopically  the  scales  of  the  Pilchard  and  the  Herring,  I  find 
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that  those  of  the  Herring  bear  concentric  lines  which  are  almost 
always  smooth  and  without  serrations,  while  those  of  the  Pilchard 
are  marked  with  lines  which  are  waved  into  very  characteristic 
crenelated  serrations.  On  comparing  the  scales  which  are  repeated, 
it  was  found  that  they  also  show  these  ch&racteristid  serrations 
and  that  in  pattern  thoy  differ  in  novrise  from  the  scales  of  the 
Pilchard.  This  evidence  appears  to  tell  very  strongly  against 
the  theory  that  the  small  scales  are  derived  fh>m  a  Herring 
parent. 

The  evidence  from  the  gill-rakers  seems  to  be  also  unreliable.  In 
a  normal  Pilchard  Mr.  Day  found  71  on  the  hypo-  and  oerato-bran- 
chials  of  the  first  gill-bar,  and  in  a  specimen  examined  by  me  72 
were  present  and  in  normal  Herrings  48.  But  in  the  two  specimens 
showing  the  repeated  scales  there  were  present,  on  the  normal  sides 
79  and  67  respectively,  and  on  the  abnormal  sides  78  in  the  one 
fish  and  67  in  the  other.  In  size  and  shape  the  gill-rakers  were 
like  those  of  the  Pilchard,  being  smooth,  and  unlike  those  of  the 
Herring,  which  bear  well-marked  teeth. 

As  it  is  st'ated  that  the  serrations  characteristic  of  the  operculum 
of  the  Pilchard  were  very  distinct  on  the  abnormal  side,  it  is  im- 
possible to  place  much  stress  on  the  circumstance  that  they  were 
less  distinct  than  those  of  the  other  side. 

In  addition  to  the  considerations  given  above,  there  are  several 
d  priori  objections  to  the  hypothesis  of  the  hybrid  origin  of  these 
forms ;  as,  for  example,  that  unilateral  division  of  parental  characters 
is  certainly  not  a  common  phenomenon,  if  it  occurs  at  all|  and  so  on. 
But  since  the  evidence  advanced  for  the  theory  of  hybrid  parentage 
is  already  open  to  criticism,  it  is  perhaps  unnecessary  to  discuss  these 
further  difficulties. 

On  the  whole,  therefore,  it  seems  simpler  to  look  on  these  abnor- 
malities as  instances  of  the  phenomenon  of  Repetition  of  Parts, 
which  is  so  common  a  form  of  variation.  Though  on  the  present 
occasion  a  discussion  of  the  nature  of  these  variations  is  to  be  avoided, 
it  may  be  useful  to  mention  in  this  connexion  that  such  repetitions 
are  especially  common  among  exoskeletal  structures ;  and  though, 
in  the  absence  of  fdller  treatment,  the  comparison  may  seem  some- 
what crudd,  reference  may  be  permitted  to  such  cases  as  that  of  the 
Merino  Sheep  &c.,  in  which  the  number  of  hair-foUides  in  a  given 
area  is  enormously  greater  than  that  in  the  common  varieties.  Such 
variations  are  well  known  among  many  wild  and  domesticated 
animals.  The  unilateral  occurrence  of  such  a  variation,  however,  is 
^ceptional. 

The  fact  that  these  fishes  were  full-grown  and  in  good  condition, 
swimming  witb  the  shoal,  should  be  specially  remarked. 

For  the  reasons  given  above  it  is  felt  to  be  unadvisable  to  consider 
the  significance  of  these  facts  until  it  shall  be  possible  to  discuss  the 
whole  question  of  the  Variation  of  Multiple  Parts» 
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November  4,  1890. 
Prof.  W.  H.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  reports  on  the  additions  made 
to  the  Society's  Menagerie  during  the  months  of  June,  July,  August, 
September,  and  October  1890: — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  June  were  157,  of  which  24  were  by  birth,  108  by 
presentation,  12  by  purchase,  and  13  were  received  on  deposit. 
The  number  of  departures  during  the  same  period  by  death  and 
removals  was  95. 

The  most  noticeable  acquisitions  during  the  month  were : — 

1 .  A  young  male  of  the  Wild  Cattle  of  Chartley  Park,  Stafford- 
shire, presented  by  Earl  Ferrers.  This  is  the  first  example  of  any  of 
the  original  breeds  of  English  Wild  Cattle  that  has  been  exhibited  in 
the  Society's  Gardens. 

2.  A  young  male  Water-buck  Antelope  (Cobus  ^llipsiprymnus) 
from  Kisumayu,  on  the  Somali  Coast,  E.  Africa,  presented  by  George 
S.  Mackenize,  Esq.,  F.Z.S.  This  is  the  first  example  of  the  Water- 
buck  that  has  been  received  by  the  Society  for  many  years. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  July  were  141  ;  of  these  39  were  acquired  by  presentation, 
19  by  purchase,  2  by  exchange,  68  by  birth,  and  13  were  received 
on  deposit.  The  number  of  departures  during  the  same  period  by 
death  and  removals  was  92. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  August  were  61  ;  of  these  34  were  acquired  by  presen- 
tation, 1 7  by  purchase,  7  by  birth,  2  by  exchange,  and  1  was  received 
on  deposit.  The  number  of  departures  during  the  same  period  by 
death  and  removals  was  98. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  September  were  77 ;  of  these  38  were  acquired  by  presen- 
tation, 14  by  purchase,  8  by  exchange,  11  were  bred  in  the  Gardens, 
and  6  were  received  on  deposit.  The  number  of  departures  during 
the  same  period  by  death  and  removals  was  86. 

The  most  noticeable  additions  during  the  month  were  : — 

1.  A  Common  Bee-eater  (Merops  apiaster),  purchased  Sept.  15th, 
being  the  first  example  of  any  species  of  the  family  Meropidse  that 
we  have  received  alive. 

2.  A  young  example  of  the  Homed  Screamer  (Palamedea  comuta\ 
purchased  Sept.  29th.  This  is  a  rare  bird.  I  believe  no  example 
of  it  has  been  received  in  London  since  the  specimen  presented  by 
Lord  Harris  in  1851,  which  lived  for  some  time  in  the  Gardens. 

The  number  of  registered  additions  to  the  Society's  Menagerie 
during  the  month  of  October  were  78,  of  which  10  were  by  birth, 
48  by  presentation,  1 1  by  purchase,  2  by  exchange,  and  7  were 
received  on  deposit.  The  number  of  departures  during  the  same 
period  by  death  and  removals  was  128. 
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The  most  noticeable  additions  during  the  month  were  :- — 

1.  Two  Purple  Porphvrios  {Porphyria  earutetU),  presented  by 
J.  I.  S.  WhiUker,  Esq.,  F.Z.S.,  of  Palermo.  These  arc  the  first 
specicnens  of  the  South- European  Porphyrio  received  by  the  Society 
direct  from  Sicily,  where  they  are  said  to  be  not  uncommon  in  the 
marshes  of  the  south-eastern  portion  of  the  island. 

2.  A  young  female  of  Speke's  Antelope  {Tragelaphua  spekii), 
presented  by  James  A.  Nicolls,  Esq.,  October  1 4th,  being  the  first 
specimen  of  this  rare  and  little-known  Antelope  that  has  reached 
Europe  aliye.  The  specimen  was  captured  in  the  marshes  north 
of  Lake  Ngami  by  Mr.  Nicolls  and  his  companions,  under  circum- 
stances mentioned  in  that  gentleman's  letters  to  the  *  Field '  news- 
paper ^,  and  was  carried  in  their  waggons  800  miles  to  Rimberley, 
whence  it  was  brought  to  this  country  by  rail  and  steamer.  We 
have  placed  it  in  a  sheltered  compartment  of  the  Gazelle  sheds  and 
covered  the  yard  with  dried  peat  fibre,  as  its  peculiar  elongated 
hoofs  render  it  hardly  able  to  move  on  a  smooth  surface. 

The  accompanying  sketch  by  Mr.  Smit  (Plate  XLVII.)  will  give 
a  good  idea  of  the  external  form  of  this  Antelope.  It  will  be  observed 
that  the  animal,  although  not  much  more  than  two  years  old,  is 
nearly  free  from  bars  and  spots. 

3.  A  female  Bay  CJolobus  (Colobus  ferrugineus),  purchased  of  a 
dealer,  October  16th,  which,  however,  I  regret  to  say,  did  not  live 
many  days  in  the  Menagerie.  This  is  the  first  specimen  of  this 
well-marked  Colobus  which  I  have  ever  seen  alive.  The  sketch, 
which  I  exhibit,  by  Mr.  Smit  (Plate  XLVIII.)  will  give  a  good  idea 
of  its  appearance  in  life. 

This  is  a  West-African  species,  of  which  positively  ascertained 
localities  are  Gambia  (Rmdall)  and  Grold  Coast  (Pel), 


The  Secretary  exhibited,  on  behalf  of  Dr.  A.  B.  Meyer,  C.M.Z.S., 
a  coloured  photograph  of  a  singular  variety  of  the  BoseHX>loured 
Pastor  (Pastor  roseus)  with  a  red  head,  and  read  the  following  note 
from  him  on  the  subject : — 

'*  It  is  well  known  that  the  invasion  of  Europe  by  the  Rose-coloured 
Pastor  in  1889  was  repeated  this  year  and  that  Bulgaria  was  again 
overrun  with  flocks  of  thb  bird.  They  arrived  near  Sofia  on  June 
the  4th,  the  same  day  as  they  made  their  appearance  in  the  previous 
year.  They  came  from  the  east,  were  observed  in  Philippopel,  and 
bred  again  8  km.  south  of  Sofia,  at  Knjajevo,  in  flocks  numbering 
ahogether  about  30,000.  In  1889  the  eggs  were  so  numerous  that 
the  inhabitants  made  omelettes  of  them.  The  birds  are  not  at  all 
shy,  and  one  can  approach  to  within  about  10  feet  of  them  without 
disturbing  them.  One  specimen  with  a  red  head  was  caught  alive 
and  lived  a  fortnight  in  the  possession  of  H.R.H.  the  Prince  Ferdi- 
nand of  Bulgaria,  who  sent  me  the  foregoing  notes  and  the  photo- 

'  See  "  Travel  and  Sport  along  the  Botletle  Birer  and  around  Lake  Kgami." 
•  Field/  Feb.  22, 1890,  p.  289 ;  March  1.  1890,  p.  325 ;  March  8, 1890,  p.  363. 
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graph  of  thb  bird,  which  I  have  the  pleasure  of  submitting.  I  am 
not  aware  that  a  similar  indiyidual  variety  of  Pastor  roseus  has  been 
described  before.  It  differs  from  the  typical  bird  in  having  the 
head  and  neck  red,  with  the  exception  of  a  few  feathers  on  the 
crown  and  forehead  and  an  irregular  band  round  the  neck,  which 
are  black,  whereas  in  the  normal  bird  the  black  extends  from  the 
red  breast  to  the  mandible." 


Mr.  Boulenger  drew  attention  to  an  early  reference  to  the  Syrian 
Newt,  Molge  vittata.  Gray,  and  made  the  following  remarks  : — 

On  recently  perusing  Thomas  Shaw's  '  Travels  in  Barbary  and  the 
Levant*  (Oxford,  1738),  I  came  across  a  figure  of  a  Newt  which, 
though  of  very  unsatisfactory  execution,  is  so  far  recognizable  that 
I  at  once  identified  it  as  Molge  vittata ;  and  this  determination  is 
confirmed  by  reference  to  the  text,  which  runs  thus  : — "  The  Skin- 
k6re "  (p.  375) ..."  found  in  great  numbers  in  a  fountain  near 
Bellmont  [a  few  miles  south  of  Tripoly],  being  of  the  Lizard  kind, 
all  over  spotted,  and  differ  from  the  common  Water  Efts  in  the 
extent  and  fashion  of  their  fins.  These,  in  the  males,  commence 
from  the  tip  of  the  nose,  and  running  the  whole  length  of  the  neck 
and  back  to  the  very  extremity  of  the  tail,  are  continued  afterwards 
along  the  under  part  of  the  tail  quite  to  the  navel ;  whereas  the 
tails  only  of  the  female  are  finned.  The  body  and  tail  of  this 
animal  are  accounted  to  be  great  provocatives,  and  are  therefore 
bought  up  by  the  Turks  at  an  extravagant  price." 

Except  that  the  anus  is  taken  for  the  navel,  Shaw's  description  is 
perfectly  correct,  and  it  is  interesting  to  find  a  record  of  this  rare 
Newt  a  century  prior  to  its  first  scientific  description. 

It  will  be  remembered  that  Molge  vittata  was  regarded  as  a  British 
animal  up  to  the  year  1877,  when  M.  Lataste  demonstrated  in  a 
remarkable  paper  that  its  habitat  is  Syria  and  Asia  Minor.  The 
locality  where  the  Newt  was  found  by  Shaw  affords  no  addition  of 
importance  to  our  knowledge  of  its  distribution,  it  having  been 
already  recorded  in  Syria  from  the  Lebanon  Coast  (Lataste)  aud 
Beyrut  (F.  Muller,  Boettger). 


Mr.  J.  J.  Lister,  F.Z.S.,  gave  an  account  of  his  visit  to  the 
Phoenix  Islands,  South  Pacific,  in  June  and  July  1889,  during  a 
cruise  of  H.M.S.  *  Egeria,'  and  exhibited  specimens  of  the  birds  and 
c^8  obtamed  there. 


The  following  papers  were  read : — 
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1.  On  the  Graur  (Bosffaurus)  and  its  Allies. 
By  W.  T.  Blanford,  F.R.S.,  F.Z.S.,  &c. 

[BeoeiTed  Jane  18, 1890.] 

(Plate  XLIX.) 

Very  little  has  been  added  to  our  knowledge  of  the  classification, 
habits,  and  distribution  of  the  wild  Indian  Bovida  since  Blyth, 
thirty  years  ago,  wrote  an  excellent  account  of  the  "  flat-horned 
taurine  cattle  of  India  "  \  But  an  important  addition  to  the  oppor- 
tunities hitherto  afforded  to  residents  in  London  of  studying  the 
living  animals  of  this  section  of  the  genus  Bos  has  been  made  by 
the  arrival  at  the  Society's   Gardens  of  a  young  male  *  Gaur '  or 

*  Sladang,'  Bos  gaurus,  in  the  autumn  of  1 889  \  Despite  many 
previous  attempts  to  introduce  this  animal,  no  other  individual  is 
known  to  have  reached  Europe  alive.  Examples  of  both  the  other 
species  belonging  to  the  same  section  have  lived  in  the  Grardens. 

The  young  animal '  now  in  the  Gardens  at  Regent's  Park  was 
one  of  a  herd  of  twentv-four  animals  captured  by  the  Sultan  of 
Pahang  in  the  Malay  Peninsula,  as  described  by  Mr.  A.  H.  Wall 
in  the  *  Field '  (June  Ist,  1889,  p.  767).  A  stockade  or  kraal, 
similar  in  form  to  that  used  for  capturing  Elephants,  was  constructed 
on  a  promontory,  covered  with  high  grass  and  bushes,  on  the 
Pahang  river,  and  the  herd  of  Gaur  were  driven  into  the  enclosure 
by  about  1500  beaters.  The  frightened  animals  charged  and 
fought  each  other  until  one  half  were  killed  or  mortally  wounded, 
the  survivors  were  driven  into  a  long  narrow  passage  leading  to  the 
river,  and  isolated  from  each  other  by  bamboo  poles. 

The  section  of  the  genus  Bos  comprising  Bos  gaurus  and  its  allies 
was  separated  by  Hodgson^  under  the  name  of  Bibos  in  1837.  It 
comprises  three  well-marked  forms,  and  is  distinguished  by  the  horns 
being  flattened  or  subelliptical  in  section,  especially  towards  the 
base,  by  the  tail  being  short,  only  reaching  the  hocks,  and  by  the 
spinous  processes  of  the  dorsal  vertebrae  being  long  and  those  of  the 

^  J.  A.  S.  B.  xxiz.  p.  282  (1860).  The  substanoe  of  this  paper  was  mi\m- 
quently  republished  with  additions  in  a  series  of  articles  on  "  Wild  tvpes  and 
sources  of  Domestic  Animals,''  that  appeared  in  *  Land  and  Water/  toL  iii. 
1867,  pp.  287,  345,  395.  422,  476,  630. 

»  See  P.  Z.  S.  1889,  p.  447. 

^  This  animal  is  now  (Nov.  1890)  in  excellent  health  and  condition,  and  has 
grown  nearly  to  his  full  stature. 

*  J.  A.  S.  B.  vi.  p.  747 ;  see  also  J.  A.  8.  B.  x.  p.  447,  and  xvi.  p.  706.  Bl)-th, 
in  his '  Catalogue  of  the  Mammalia  in  the  Museum  of  the  Asiatic  Society,'  1863, 

J>.  160,  adopted  the  generic  term  Gavaus,  Hamilton  Smith.  In  this  he  was 
bllowed  by  Jerdon  (Mammals  of  India,  p.  301).  I  cannot  find  any  publication 
of  the  name  GavtBUs  as  a  generic  term  by  Hamilton  Smith.     In  Griffiths 

*  Guvier,'  iv.  p.  406,  and  ▼.  p.  375,  the  ^yal  is  described  under  the  name  of  Bot 
gavau^f  and  placed  in  the  subgenus  Bison.  Hodgson  subsequently,  in  1847 
(J.  A.  S.  B.  xri.  p.  705),  separated  the  Gayal  from  Bibos,  and  made  it  the  type 
of  a  distinct  genus  GatkBUS,  and  both  genera  were  admitted  in  Horsfield's 
'  Catalogue  of  the  Mammalia  in  the  Museum  of  the  Hou.  £a8t  India  Company.* 
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lumbar  Tertebrse  short,  the  change  in  length  taking  place  abruptly,  so 
that  there  is  along  the  anterior  half  of  the  back,  from  the  shoulders, 
a  high  ridge  which  terminates  suddenly  about  halfway  down  the 
trunk.  This  character,  however,  is  less  marked  in  Bos  sondaicus 
than  in  the  other  two  species,  and  the  flattening  of  the  horns  is  less 
conspicuous  in  females  than  in  males  and  is  sometimes  not  to  be 
detected  in  cows  of  the  species  just  named. 

All  the  species  have  a  peculiar  and  characteristic  coloration,  the 
old  males  being  dark  brown  or  almost  black,  the  females  and  younger 
males  paler  or  reddish  brown,  the  legs  from  just  above  the  knee 
and  hocks  downwards  white  or  whitish. 

The  three  known  forms  may  be  thus  distinguished  : — 

A.  No  white  caudal  disk ;  dorsal  ridge  high.     Females  dark  umber  or  sepia- 

brown. 

a.  Forehead  very  conrave ;  a  high  ridge,  the  upper  border  of  which  is  very 

convex,  between  the  horns.    Horns  curving  much,  the  points  turned  in- 
wards. Bos  gaurtts  (the  Gaur). 

b.  Forehead  nearly  flat,  no  elevated  ridge  between  the  horns.    Horns  curving 

but  little,  points  not  turned  inwards. 

Boa  frontalis  (the  Gayal  or  Mithan). 

B.  A  white  caudal  disk.    Females  reddish  brown  approaching  chestnut.    Dorsal 

ridge  much  lower,  termination  inconspicuous.  Forehead  narrower  and 
skull  longer  than  in  the  other  species.  Horns  smaller  and  more  curved 
than  in  either,  the  points  turned  in.    Boa  sondaicus  (the  Banteng). 

Coloured  figures  of  the  Gayal  have  already  appeared  in  the 
Society's  *  Proceedings '  ( c? ,  1866,  pi.  i.  ;  $  and  young,  1882,  pi.  x. 
p.  233).  Excellent  coloured  representations  of  the  Banteng  are  to  be 
found  in  8al.  MuUer  and  Schlegel's  '  Verb  and  elingen  Nat.  Gesch. 
Ned.  overz.  Bez.'  The  accompanying  figure  *  (Plate  XLIX.)  of  the 
young  male  of  Bosgaurus,  now  in  the  Gardens,  is  probably  the  first 
taken  from  a  living  example,  though  many  figures  have  been  given  in 
illustration  of  Indian  sporting  and  zoological  works  '.  Not  one  of 
these,  however,  appears  to  me  to  be  a  really  good  representation  of  the 
animal,  and  I  am  doubtful  whether  the  portrait  of  the  young  tame 
bull  now  published  will  convey  a  correct  idea  of  an  adult  Gaur  in  his 
native  haunts.  The  photograph  of  a  dead  Gaur  (apparently  a  bull 
just  mature),  which  I  now  exhibit  (see  woodcut,  p.  594),  affords  a 
better  conception  of  the  animal  than  any  drawing  I  have  ever  seen  '. 

A  figure  of  the  bull  Gayal  {Bos  frontalis),  which  serves  to  show 
the  proportions,  and  to  some  extent  the  differences  of  that  type, 
is  given  in  another  photograph,  kindly  lent  to  me  for  the  purpose 

^  This  figure  is  copied  from  photographs  taken  in  the  Chirdens  by  Major  J. 
Fortune  Nott,  F.Z.8.,  who  has  very  kindlv  allowed  them  to  be  used  for  the 
Plate. 

'■^  The  most  spirited  and  artistic  is  that  by  Wolf  in  CoL  Walter  Campbell's 

*  My  Indian  Journal/  but  it  is  incorrect  in  scTcral  points.  Figures  of  it  are 
given  in  Forsyth's  '  Highlands  of  Central  India/  Sanderson's  *  Thirteen  Years 
among  the  Wild  Beasts  of  India/  Sterndale's  '  Seonee/  the  same  author's 

Natural  History  of  the  Mammalia  of  India  and  Ceylon/  and  Homaday'a 

*  Two  Years  in  the  Jungle.' 

'  I  am  indebted  for  the  loan  of  this  photo|nnph  to  Dr.  Y.  Ball,  C.B.,  and  Mr. 
A.  B.  Wynne.     I  regret  to  say  that  the  original  photographer  is  not  known. 
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by  Dr,  J.  Anderson,  who  had  the  original  in  his  possession  in 
Calcutta.  It  wag  a  snperb  specimen,  and  was  intended  for  the 
Society's  Gardens,  but  unfortunately  met  with  an  accident,  from  the 
result  of  which  it  died,  when  being  shipped  for  England.  The 
shorter  legs,  large  dewlap,  shorter  head,  and  diflPerently  formed  horns 
are  shown  in  the  photograph  (see  fig.  2). 

I  cannot  concur  in  the  view  taken  by  Hodgson,  Gray,  BIyth,  and 
Horsfield  that  there  is  a  difference  amounting  to  generic  distinction 
between  this  group  of  flat-homed  bovines  and  typical  Bos,  e.  g. 

Fig.  2. 


Bo6  frontalis f  (S .     From  a  photograph.  ^ 

B.  taurua  and  ^.  tWicu« ;  indeed  I  feeK  grave  doubts  as  to  the 
generic  distinction  of  the  Bisons  and  !3uffaIoes  from  the  taurine 
cattle.  Bos  sondaicus  is  in  some  respects  intermediate  between  Bos 
gaurus  and  the  typical  forms,  whilst  the  distinctions  between  Bos 
coffer  and  Bos  bubalus,  or  between  Bos  bonassus  and  Bos  grunniens, 
appear  very  similar  in  kind  to  those  between  Bos  taunts.  Bos  bon- 
assus, and  Bos  bubalus,  and  not  very  different  in  degree.  But  if  the 
genus  Bos  be  divided,  the  roost  natural  sections  appear  to  be  the 
taurine,  bisontine,  and  bubaline  ;  and  the  members  of  the  flat-horned 
section  agree  far  better,  ns  has  been,  I  think,  shown  by  Lydekker 
in  his  discussion  of  the  fossil  forms,  with  the  taurine  than  with  the 
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bisoDtine  subdivision,  although  they  were  referred  to  the  latter  by 
Hamilton  Smith  and  others. 

Our  present  knowledge  of  the  range  of  the  three  species  of  this 
section  of  Bos  may  be  thus  summarized  :  — 

Bos  gaurus, — The  Gaur  is  found  in  all  the  larger  forest-tracts  of 
the  Indian  Peninsula  from  the  Ganges  to  Cape  Comorin,  but  not  in 
Ceylon.  Its  extreme  north-western  range,  at  present,  I  believe  to 
be  in  the  neighbourhood  of  the  river  Nerbudda  east  of  Broach,  and 
west  of  long.  80°  £.  the  valley  of  the  Nerbudda  forms  approximately 
its  northern  limit,  though  it  may  in  places  exist  a  little  further  north. 
It  does  not  inhabit  the  grass-jungles  of  the  great  Indus  and  Granges 
plain,  except  to  the  eastward  in  the  neighbourhood  of  the  Himalayas ; 
m  fact  this  animal  is  seldom,  if  ever,  found  far  away  from  hilly 
ground.  It  occurs  in  the  forests  along  the  base  of  the  Himalayas 
as  far  west  as  Nepal,  and  is  met  with  in  the  hill-regions  south  of 
Assam  and  thence  in  all  suitable  localities  throughout  Burma  and  the 
other  countries  immediately  east  of  the  Bay  of  Bengal  down  to  the 
southern  extremity  of  the  Malay  Peninsula,  where  its  occurrence  is 
no  new  discovery,  for  Blyth  recorded  its  existence  there  in  the  paper 
already  quoted  ^  The  range  of  the  Gaur  in  Siam,  Cochin  China, 
Tonquin,  &c.  does  not  appear  to  have  been  ascertained  with  any 
certainty  ;  it  is  said  to  occur  in  Siam,  but  I  can  find  no  record  of  its 
occurrence  further  east,  and  no  mention  of  the  existence  of  any  flat- 
horned  bovine  in  South  China  is  made  by  Swinhoe. 

The  Gaur  is  unknown  in  the  Malay  islands  and  in  Ceylon,  but 
the  statement  has  repeatedly  been  made  that  it  formerly  inhabited  the 
latter.  I  am  disposed  to  think  this  doubtful,  and  I  quite  agree  with 
Sanderson  ^  in  my  surprise  that  the  Gaur  should  have  disappeared 
from  a  region  where  wild  Elephants  are  still  found  in  large  numbers. 
Throughout  the  Peninsula  of  India  the  reverse  is  the  case;  the 
Elephant  has,  I  think,  clearly  been  the  first  to  disappear,  as  in  the 
Satpuras,  the  Northern  Syhddri,  and  throughout  parts  of  Chutia 
Nagpur,  where  the  Gaur  still  occurs.  A  belief  in  the  former  occur- 
rence of  Bos  gaurus  in  Ceylon  is  partly  founded  on  the  fact  that 
Knox,  writing  in  1 681,  mentioned  under  the  name  of  Guavera  an 
animal  kept  tame  at  Kandy,  and  partly  on  Kelaart's  statement  *  that 
*^  the  Kandy ans  also  say  that  the  Goura  once  roamed  through  those 
forests  which  to  the  present  day  are  called  after  the  Goura,  Goura- 
Ellia,  Goura-Koodie,  &c."  On  the  other  hand,  it  is  by  no  means 
improbable  that  the  Gaur,  like  the  Tiger,  never  inhabited  Ceylon,  a 
circumstance  very  possibly  due  to  the  animal  not  having  migrated 
into  Southern  India  until  after  Ceylon  had  been  separated  by  sea. 

Bos  sondaicus. — The  Banteng  is  entirely  confined  to  countries  east 
of  the  Bay  of  Bengal.    The  northernmost  localities  from  which  it 

^  Cantor  too,  in  1846,  stated  that  the  Gaur  was  ^  numerous  in  the  Malayau 
Peninsula  "  (J.  A.  S.  B.  xt.  p.  273). 

^  '  Thirteen  Yrars  among  the  Wild  Beasts  of  India,'  p.  243. 

»  Prodromus  Faun.  Zeyl.  p.  87.  In  Griffith's  '  Ouvier,'  ▼.  p.  410,  too.  it  is 
stated  that  the  wild  ox  or  Guavera  of  Ceylon  was  shot  by  British  parties  during 
the  war  with  Kandy.    But  the  animals  shot  may  have  Men  wild  Bufiuloes. 
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has  been  distinctly  recorded  are  Northern  Pegn  and  Arrakan  west  of 
Pegu  ;  bnt  filyth  has  shown  (J.  A.  S.  B.  xxix.  p.  294)  that  it  pro- 
bably occurs  in  the  ranges  east  of  Chittagong.  It  is  common  in 
Tenasserim,  and  is  probably  found  in  Siam,  the  MaUy  Peninsula,  and 
Sumatra.  It  occurs  in  Java,  Bali,  and  Borneo,  and  besides  the 
wild  animals  large  herds  exist  in  Java  and  perhaps  in  Sumatra  in  a 
domesticated  state. 

BoM/rontaliM, — I  have  left  this  to  the  last,  as  the  onestion  of  the 
range  and  even  of  the  existence  of  the  wild  animal  is  disputed.  The 
Gayal  or  Mithan  is  kept  tame  by  the  hill-tribes  on  both  sides  of 
the  Assam  valley  and  throughout  the  Chittagong  hills  as  far  south 
as  the  neighbourhood  of  Akyah  in  Arrakan.  According  to  the 
earlier  accounts,  both  wild  and  tame  animals  are  found  in  the  hilU 
ranges  south  of  Assam  ;  and  an  eUborate  account  was  given  in  the 
Linnean  Transactions,  vol.  vii.  p.  303,  by  Mr.  Macrae  (quoted  by 
Mr.  Lambert)  of  the  manner  in  which  the  Kukis  captured  the  wild 
herds  by  the  help  of  the  tame  Gayals.  It  is  quite  possible  that  thb 
story  may  have  been  devised  by  the  inventive  faculty  of  Mr.  Macrae's 
informant,  though  the  account  in  itself  baa  more  innate  probability 
than  most  of  the  legends  about  animals  that  we  owe  to  the  imagina- 
tion of  the  natives  of  India,  whether  civilized  or  not.  Some  recent 
writers,  and  especially  Mr.  J.  Sarbo  \  who  writes  apparently  with 
good  opportunities  for  knowing,  declare  that  there  is  no  such  animal 
as  a  wild  Bob  frontalis  known,  at  all  events  in  the  country  extend- 
ing from  Assam  to  Arrakan.  Blyth,  too  \  only  notices  the  wild 
race  as  numerous  in  the  Mishmi  hills  and  other  hill-ranges  bordering 
on  Upper  Assam,  and  states  that  it  is  the  domestic  race  that  extends 
southward  to  near  Akyah. 

It  has  even  been  suggested  (though  certainly  not  by  Mr.  Sarbo, 
who  clearly  appreciates  the  distinction  between  the  two)  that 
Bo9  frontalis  Is  a  domestic  race  of  Bos  gaurus.  This  is  not  im- 
possible, but  at  the  same  time  it  is  not,  I  think,  a  probable  view, 
because  if  it  were  the  case,  as  both  animals  inhabit  the  same  forests, 
and  as  the  tame  herds  of  Bos  frontalis  are  said  to  roam  freely  during 
the  day,  merely  returning  at  night  to  their  owner's  village,  the  two 
would  assuredly  interbreed  ;  and  it  is  incredible  that  the  difference 
between  Bos  gaurus  and  Bos  frontalis  should  be  so  constant  as  it  is, 
and  so  very  much  more  marked  than  in  the  case  of  the  wild  and 
tame  Buffalo,  although  the  range  of  the  tame  animal  in  the  latter  case 
is  very  far  from  coinciding  with  that  of  the  wild  race.  Hybrids 
between  Bos  frontalis  and  the  humped  cattle  B,  indicus  are  said  to 
be  common  ;  but  the  skulls  of  B.  frontalis  brought  from  localities  as 
far  apart  as  Upper  Assam  and  the  Chittagong  hills  appear,  so  far 
as  can  be  judged  from  the  accounts  given,  to  be  similar  to  each 
other,  and  to  be  all  similarly  distinguished  from  those  of  B,  gaurus. 
Further  information  on  this  point  is  desirable ;  but  as  to  the  absolute 
dbtinction  of  the  two  and  the  absence  of  intermediate  forms  we  have 

»  P.  Z.8.  1883,  p.  143. 

^  Cat.  Malum.  Mua.  As.  Soc.  1863,  p.  162. 
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the  imporUnt  testimony  of  so  good  and  trustworthy  an  obserrer  as 
Mr.  S.  E.  Peal  \ 

There  are  two  facts  that  should  be  borne  in  mind  in  any  endeavour 
to  disentangle  the  somewhat  complicated  history  of  Bos  firontaliM, 

1 .  The  names  of  animals  used  by  various  nations  and  tribes  are 
just  as  carelessly  and  loosely  applied  as  English  terms  are  employed  by 
English-speaking  people.  In  America  the  English  term  selected 
for  the  Bison  is  the  name  of  that  particular  bovine  to  which  perhaps 
the  Bison  is  least  related  and  which  it  least  resembles — the  Buffalo 
— whilst  in  India  the  common  English  name  for  Bos  gaurus  is 
Bison.  It  is  not  therefore  surprising  that  terms  like  Gaur  and  Gayal 
are  interchangeable.  .  In  fact,  in  a  number  of  Indian  languages,  the 
name  applied  to  Bos  gaurus  means  wild  buffalo  ^.  I  have  myself 
heard  the  name  Gayal  used  for  Bos  gaurus  in  Orissa,  where  Bos 
frontalis  is  unknown.  Probably  the  same  name  Gayal  is  used  by 
such  inhabitants  of  Tipperah,  Chittagong,  &c.  as  speak  Hindi  or 
Bengali  (foreign  languages  to  the  majority)  indifferently  for  Bos 
gaurus  and  Bos  frontalis.  Mr.  Peal  states  that  in  Upper  Assam 
both  are  known  as  Mithan,  It  b  easy  to  understand  the  confusion 
that  may  thus  have  been  caused  to  naturalists  of  a  generation  or 
two  back,  who. appear,  judging  by  their  writings,  to  have  regarded 
such  names  as  restricted  to  particular  species. 

2.  Blyth  has  given  at  length '  some  very  curious  evidence  ob- 
tained by  him,  which,  if  correct,  certainly  appears  to  show  that  Bos 
gaurus  itself  is  domesticated  by  some  of  the  hill-tribes  in  the 
Tippera  hills.  If  this  were  substantiated,  it  might  account  for  the 
descriptions  by  Mr.  Macrae  of  the  taming  of  wild  '  Gayals '  by 
the  Kukis,  the  Gayals  in  question  bting  Bos  gaurus.  As  I  have 
already  stated,  Mr.  Macrae's  story  has  a  distinct  appearance  of 
truth. 

I  think  it  highly  probable  that  Mr.  Sarbo  is  right  in  his  opinion 
that  Bos  frontalis  does  not  exist  wild  south  of  Assam.  It  is  true 
that  we  know  very  little  of  the  great  hill-area  south  of  Manipur 
between  the  Ky  end  wen  river  and  its  tribuuries  to  the  east  and 
Tipperah,  Chittagong,  Arrakan,  &c.,  to  the  west  But  it  is  scarcely 
probable  that  three  wild  forms  so  nearly  allied  as  Bos  gaurus.  Bos 
frontalis,  and  Bos  sondaicus  should  be  found  living  wild  in  the 
same  area.  It  is  far  from  improbable  that  B.  sondaicus  is  the  re- 
presentative in  comparatively  level  country  of  the  hill-loving  Bos 
gaurus,  and  that  the  two  do  not  actually  inhabit  the  same  tract,  but 
both  Bos  gaurus  and  Bos  frontalis  are  distinctly  inhabitants  of  hill- 
forests  and  are  spendid  climbers  *,     It  is  more  probable  that  these 

*  Nature,  Nov.  5th,  1885,  toI.  xxxiii.  p.  7. 

^  Ran-hUa^Ran-pada  in  Mabratti  and  Guzaratti,  and  Jangli  Kkulyd  as  quoted 
by  Jerdon.  I  bave  eren  beard  tbe  name  Ama^  the  correct  appellation  of  a 
wild  buffalo,  applied  to  Bos  gaurua. 

^  J.  A.  S.  B.  xzix.  p.  294  \  Bee  also  Cat.  Mamm.  Mus.  As.  Soa  p.  162,  Gavaus 
gaurus,  specimen  D. 

*  To  tbe  powers  of  Bos  gaurus  in  tbis  respect  I  can  speak  from  personal 
observation.  I  have  seen  tbem  go  at  speed  down  slopes  where  I  could  onlv 
follow  bj  holding  on  to  tbe  bamboos  and  shrubs,  and  all  observers  have  re- 
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two  are  representative  species,  inhabitinf^  distinct  areas.  Bo€ 
/hmtalii  may  be  the  wild  ox  of  tbe  Misbmi  hills  and  of  the  moun- 
tains extending  eastwards  from  Assam,  lliese  hills  have  scarcely 
been  penetrat^  by  any  Europeans  and  are  extremely  difficult  of 
access.  In  some  MS.  notes,  for  which  I  am  indebted  to  Mr.  Hume, 
he  gives  measurements  of  the  horns  on  a  skull,  which  was  sent  to 
him  as  thst  of  a  wild  animal  from  the  South  Mishmi  hills.  The 
measurements  are  those,  I  think,  of  B.  frontalis,  the  tips  of  the  horns 
being  37  inches  apart. 

There  is  one  more  point  on  which  a  remark  is  necessary.  The 
animal  described  briefly  by  Mr.  Davison  ^  as  the  '  Sapio '  of  the 
Malays  may  be  Bos  sondakus.  It  is  not  impossible  that  the  white 
of  the  *  stockings'  may  be  rufous  in  some  individuals  of  either 
B.  gaurus  or  B,  sondaicus  (I  have  seen  them  deep  yellow  in  a  bull 
B.frontalisy.  The  insides  of  the  legs  are  not  un  frequently  of  a 
golden  brown  and  may  occasionally  be  chestnut.  It  seems  hardly 
probable  that  an  additional  species  besides  Bos  gaurus  and  Bos  son- 
daicus remains  to  be  discovered  in  the  Malay  Peninsula. 


2.  Description  of  a  new  Squirrel  from  the  Philippine 
Islands.  By  A.  B.  Meyer^  M.D.,  Director  of  the  Royal 
Zoological  Museum,  Dresden,  C.M.Z.S.,  &c. 

[Reoeived  August  28, 1890.] 

There  were,  till  quite  recently,  but  few  species  of  Squirrels  known 
from  the  Philippiues,  though  the  great  islands  in  the  south  of  the 
Indian  Archipelago  (Celebes  and  Borneo)  had  already  been  shown 
to  possess  a  large  series,  and  new  species  are  being  discovered 
there  nearly  every  year.  Putting  aside  Borneo,  which,  being  more 
intimately  related  to  the  continent  of  Asia,  is  rich  in  Squirrels, 
Celebes,  together  with  its  small  adjacent  islands,  is  known  to  possess 
seven  species,  viz. : — 

Seiurus  murinus,  M.  &  Schl.,  from  North  Celebes. 
„       ntbri venter f  M.  &  Schl.,  from  North  Celebes. 
„       ieucomus,  M.  &  Schl.,  from  North  Celebes. 
„       prevosti,  Desm.,  from  North  Celebes. 


marked  on  the  climbing  propensities  of  Bos  frontalis.  Bos  sondaicus  is,  as 
Bljth  points  out,  a  more  leggy  animal  than  its  two  allies,  and  I  think  B,  gaurus 
has  proportionally  longer  legs  than  B.  frontalis. 

>  P.  Z.  S.  1889,  p.  448.  It  is  worthy  of  notice  that  Cantor  (J.  A.  8.  B.  xr. 
p.  272),  in  his  Catalogue  of  the  Mammalia  inhabiting  the  Malayan  Peninsula 
and  islands,  does  not  mention  Bos  sondaicus  and  gives  iSiliki  utan  (wliich  means, 
I  believe,  simply  wild  cattle)  as  the  Malay  name  of  Bos  gaurus, 

'  Since  the  above  was  written,  I  haie  seen  the  bull  Qayal  in  tiie  Society's 
Gardens,  with  a  distinctly  ferrus^nous  tinge  on  parts  of  bis  white  'stockings.' 
I  can  well  believe  that  all  the  Tower  part  of  each  leg  may  be  stained  red  in 
some  animals.  The  coloration  is  due.  Mr.  Bartlett  tells  me,  to  an  exudation, 
that  becomes  much  more  copious  in  hot  weather. 
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Sciurus  rosenberffi,  Jent.,  from  Sangi  Island  to  the  north  of 

Celebes. 
„       weberi,  Jent.,  from  Central  Celebes. 
„       noiatus,  Bodd.,  from  South  Celebes  and  the  island  of 

Salejer  to  the  south  of  Celebes. 

On  the  other  hand,  from  the  Philippines  only  three  species  were 
known,  tIz.  : — 

(1)  Sciurua  philippinensis,  Waterh.,  from  Mindanao  (P.  Z.  S. 

1839,  p.  117)  and  Basilan  (fide  Steere),  which  is  insuffi- 
ciently described,  but  is  said  to  be  closely  allied  to  Sc.  tenuis^ 
Horsf.,  a  widespread  species  (cf,  Jentink,  Notes,  1883,  p.  125). 

(2)  S,  steerii,  Gthr ,  from  the  islands  of  Balabac  and  Palawan 

(P.  Z.  S.  1876,  p.  735,  plate  Ixix.),  which  is  a  brown-red 
species.     And  the  small 

(3)  S.  concinnuSj  Thomas,  from  the  island  of  Basilan  (Ann.  Mag. 

N.  H.  6th  ser.  ii.  p.  407,  1888),  which  is  similar  to  the  widely 
spread  Sc.  exilis,  M.  &  Schl. 

To  these  three  species  two  have  been  quite  recently  added  by  Prof. 

Steere,  though  only  provisionally  and  insufficiently  described,  viz. : — 

Seiurus  mindanensis,  Steere,  from  Mindanao ;  and 

Sciurus  samarenM,  Steere,  from  the  islands  of  Samar  and 

Leyte  (see  **  A  List  of  the  Birds  and  Mammals  collected 

by  the  Steere  Exped.,**  Ann  Arbour,  Mich.,  July  14,  1890, 

p.  29  et  seq.). 

The  new  species,  which  I  am  about  to  describe,  has,  so  far  as  I 
see,  nothing  to  do  with  these  five  species  already  known  from  the 
Philippines.     I  propose  to  name  it 

Sciurus  cagsi,  n.  sp. 

Fur  short  and  rather  stiff.  Upper  parts  entirely  blackbh,  varie- 
gated or  grizzled  with  light  yellowish  brown,  each  hair  being  black, 
ringed  with  yellow  near  the  tip ;  bristles  entirely  black  as  well  as  the 
whiskers ;  ears  covered  with  short  hair  of  same  colour  as  body ; 
cheeks  and  side  parts  of  head  and  neck  rather  more  yellowish. 
Underparts  greyish  or  brownish  white,  under  base  of  tail  more  or 
less  ferruginous.  Tail  bushy,  variegated  with  reddish  brown,  black, 
and  white  above  ;  beneath  brown,  edged  laterally  on  each  side  by  a 
longitudinal  black  stripe,  bordered  externally  with  white ;  end  of 
tail  white. 

Skull  rather  elongated ;  premolars  y,  the  anterior  minute  molars 
broad  ;  m.^  3  mm.  in  breadth  ;  the  series  of  dentition  parallel. 

Measurements  of  type  (an  adult  skin,  No.  2007  Mus.  Dresd.)* 

millim. 

Head  and  body    220 

Tail  without  hairs   . .  c.  1 70 

Tail  with  hairs    c.  270 

Hind  foot    47 
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millim. 

Heel  to  front  of  naked  sole    32 

Ear 12 

Length  of  whiskers    47 

Measurements  of  smallest  specimen  (skin,  No.  2015  M.  Dr.). 

millim. 

Head  and  body 190 

Tail  without  hairs c.  1 70 

Tail  with  hairs    c.  220 

Hind  foot    44 

Heel  to  front  of  naked  sole    31 

Length  of  whiskers     40 

Measurements  of  Skulls  and  Skeletons,  (The  Dresden  Museum 
received  from  Prof.  Semper  two  skeletons  (Nos.  291  and  292)  of 
a  Squirrel  from  **  Mindanao/'  without  determination  of  species, 
but  I  do  not  doubt  that  they  belong  to  Sc,  eagsi.) 


No.  2009 
M.Dr. 


Total  length  of  skull    

Basal  length  of  skull  (see 
Nehring,  Stzb.  naif.  Fr.  Berl 
1889,  p.  5.  n.  2)    

Tip  of  nasals  to  bregma 

Length  of  nasals 

Zygomatic  breadth  , 

Interorbital  breadth 

Breadth  of  nasals  anteriorly   . . 

Breadth  of  nasals  posteriorly  .. 

Length  of  palate  

Diastema   

Length  of  tooth-series 

Length  of  scapula 

Length  of  humerus  

Length  of  radius  

Length  of  femur  

Length  of  tibia 

Length  of  tarsus  without  claws . 

Length  of  pelyis   


mm. 
a  48 


def. 

33 

14-5 

29-5 

175 

7-2 

4 
22 
11-5 

9 


No.  2007 
M.Dr. 


mm. 
c,60-5 


def. 

355 

15 

31-5 

19 

7-5 

5 

225 
12 

9-8 


No.  291 
M.  Dr. 


mm. 
51-5 


43-5 

35 

15-5 

30-5 

17-7 

7 

5 
235 
12 

95 
295 
35 
39 
43 
47 
45 
38-2 


No.  292 
M.Dr. 


mm. 
49 


42 

34 

15-5 

28-5 

17 

6 

4-5 
225 
12 

9-5 
27-5 
335 
37 
41-5 
43-5 
41-5 
34 


Number  of  costal  vertebraB  12,  of  lumbar  8  (7  in  no.  292),  of 
aacral  3,  of  caudal  26  (tail  in  no.  292  defective) ;  Sciurus  europceus 
has  after  different  authors  12,  7,  3  and  21-25  respectively. 

Hab.  Davao,  South  Mindanao  {Platen),  "  Mindanao'*  (Semper), 

Native  name  :  Cagsi. 

The  general  coloration  of  this  Squirrel  is  similar  to  that  of  the 
widespread  Sc.  tenuis,  Horsf.,  but  that  species  is  only  half  its  size  and 
has  no  white  on  the  tail.  Sc,  eagsi  also  reminds  one  of  Sc.  leucomus^ 
M.  &  Schl.,  from  Celebes,  in  its  general  coloration ;  but  the  last- 
named  species  has  white  behind  the  ears,  which  are  long-haired,  and 
reddish  underparts,  and  offers,  besides,  other  differences. 
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3.  On  a  Cervine  Jaw  from  Algeria. 
By  R.  Lydekker^  B.A.,  F.Z.S. 

[Beceived  September  1, 1690.] 

The  specimen  forming  the  subject  of  tbe  present  communication 
was  sent  by  Dr.  John  Murray  to  the  Natural  History  Museum,  where 
it  was  submitted  to  my  notice.  It  had  been  forwarded  to  Dr. 
Murray  by  Monsieur  Rixuyer,  of  Hammam  Meskoutin,  near  Guel- 
ma,  Algeria ;  and  is  stated  to  have  been  found  at  that  place  in  a 
tufaceous  deposit,  at  a  depth  of  one  metre  from  the  surface. 

The  specimen  consists  of  a  fragment  of  the  left  maxilla  of  a 
Ruminant  containing  the  last  five  cheek-teeth,  of  which  the  third 
premolar  and  the  second  and  third  molars  are  somewhat  imperfect. 
It  is  somewhat  impregnated  with  mineral  matter  of  a  full  buff  colour, 
but  the  enamel  of  the  teeth  is  but  slightly  changed  from  its  original 
tint.  The  condition  of  the  specimen  recalls  that  of  the  Mammalian 
remains  obtained  from  the  Karnul  cavern-deposits  of  Madras ;  and 
I  should  consider  it  probable  that  the  deposit  whence  it  was  obtained 
was  of  Pleistocene  age. 

Two  views  of  the  teeth  of  this  specimen  are  given  in  the  accom- 
panying drawing,  from  which  their  chief  structural  characters  will 
be  apparent. 


Cervus  tdgericus. 
Oral  and  outer  views  of  the  last  five  left  upper  oheek-teeth.  \, 


The  teeth  are  about  one-third  worn,  and  thus  indicate  a  fully 
adult  animal.    The  molars  have  square  and  extremely  brachydont 
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crowns,  with  a  very  bold  internal  cin^iulam,  rising  between  the  two 
inner  columns  into  a  flattened  triangular  accessory  column.  On  the 
outer  or  external  aspect  these  teeth  are  remarkable  for  the  excessive 
development  of  the  oblique  ridges  forming  the  lateral  borders  of  the 
outer  columns,  or  crescents,  so  that  distinct  cavities  are  produced  on 
the  outer  surface  by  the  reflection  of  these  bordering  ridges.  The 
antero-extemal  extremity  of  the  second  inner  crescent  runs  up  nearly 
to  the  extremity  of  the  interval  between  the  outer  crescents  after  the 
fashion  of  the  CervicUe. 

The  premolars  are  likewise  characterized  by  the  strong  develop- 
ment of  the  internal  cingulum,  and  the  reflection  of  the  lateral  ridges 
of  the  external  surface  of  the  outer  crescent. 

From  the  general  characters  of  the  teeth,  as  detailed  above,  more 
especially  the  brachydontism  of  the  crowns,  the  form  of  the  inner 
accessory  column,  and  the  outward  extension  of  the  antero-internal 
angle  of  the  second  inner  crescent,  I  have  no  doubt  that  the  specimen 
is  referable  to  one  of  the  CervitUe,  It  indicates  a  Stag  of  somewhat 
smaller  dimensions  than  Cervus  cashmirianus.  No  existing  species 
of  CervuB  that  has  come  under  my  observation  has  teeth  with  the 
large  inner  cingulum  and  complex  outer  surface  which  characterizes 
the  present  specimen. 

I  have,  indeed,  found  a  few  isolated  teeth  of  the  extinct  G.giganteus, 
as  exemplified  by  specimens  in  the  Natural  History  Museum,  pre- 
senting an  inner  cingulum  approximating  to  that  found  in  the  molars 
of  the  jaw  under  consideration ;  but  such  teeth  do  not  show  the 
'  pocketed '  external  surface  found  in  the  fossil  molars.  The  nearest 
approach  to  the  latter  feature  that  I  have  observed  occurs  in  the 
moUrs  of  some  of  the  larger  species  of  the  Rusine  group  of  the  genus 
Cervus ;  but  all  the  members  of  that  group  are  widely  differentiated 
from  the  fossil  by  their  hypsodontism. 

In  the  memoirs  of  Monsieur  P.  Thomas  on  the  Fossil  Mammals 
of  Algeria,  published  in  the  M6m.  Soc.  Geol.  France  and  elsewhere, 
there  is  no  mention  of  any  teeth  like  those  of  the  specimen  before 
us,  nor  indeed  is  there  any  species  of  CervuM  described  from  the 
later  Tertiaries  of  Algeria. 

Seeing,  then,  that  the  specimen  under  consideration  appears  to 
indicate  a  species  decidedly  specifically  distinct  from  all  existing  Cer- 
vidcBj  and  which  cannot  be  identified  with  any  fossil  form  known 
to  me,  I  may  be  justified  in  regarding  it,  at  least  provisionally,  as 
representing  a  new  species,  for  which  I  propose  the  name  of  Cervus 
algerieuM. 

This  species  may  be  defined  as  follows : — 

Somewhat  smaller  in  size  than  Cervus  cashmirianus,  with  brachy- 
dont  molars,  having  a  very  large  inner  cingulum,  and  the  external 
surface  complicated  by  the  excessive  development  and  reflection  of 
the  lateral  ndges  of  the  outer  crescents  so  as  to  form  dutinct  pockets 
on  this  surface  at  the  base  of  the  ridges  in  question. 

The  teeth  of  this  specimen  appear  to  represent  the  most  complex 
type  of  bracbydont  and  selenodont  molars  yet  described ;  and  I 
venture  to  hope  that  the  description  of  this  specimen  may  lead 
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to  further  investigation  which  will  result  in  the  discovery  of  the 
skull  and  antlers  of  this  species. 

It  may  be  added  that  a  cast  of  the  specimen  has  been  deposited  in 
the  Natural  History  Museum. 


4.  Note   on    the    Skull   of    the  East-Afnean     Reed-buck 
(Cervicapra  bohor).     By  Dr.  A.  Gunthbr,  F.R.S. 

[Eeceived  September  10,  1890.] 

Among  the  specimens  collected  by  Mr.  H.  C.V.  Hunter,  F.Z.S.,in 
Eastern  Central  Africa,  and  presented  by  him  to  the  British  Museum, 
there  is  the  skull  of  an  adult  male  Reed- buck,  to  which  Mr.  Hunter 

Fig.  I- 


Skull  of  Cervicapra  rtdunca, 
yjugal;  ^,lacrymal. 

has  especially  directed  my  attention  and  which  is  the  subject  of  the 
present  paper. 
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EAST-AFRICAN  RBED-BUCK. 
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In  Sir  J.  Willoughbj's  '  East  Africa  and  its  Big  Game/  p.  289  * . 
Mr.  Hunter  alludes  to  this  East- African  Reed-buck  in  the  following 
words : — 

**  This  Antelope  obtained  by  us  differs  from  the  South-African 
one,  and  will  probably  prove  to  be  a  new  species ;  the  horns  in  this 
are  thicker  and  more  bent  forward  at  the  tips.  It  is  found  m  the 
early  morning  and  evening  feeding  near  the  edges  of  reedy  swamps. 

Fig.  2 


Skull  of  Cervicapra  bohor, 
;7,  jugo-lscrymal  suture ;  o,  lower  edge  of  infraorbital  rim. 

and  when  disturbed  immediately  runs  into  the  rushes.     It  was  very 
common  round  a  large  swamp  near  Mikunduni,  in  the  Masai  country. 


^  In  the  same  list  (p.  290)  Mr.  Hunter  mentions  a  Duiker  from  Kilimanjaro, 
alt  10,000  ft.,  with  remarkably  dense  and  long  fur.  I  belieye  this  to  be  a 
climatic  variety  of  Cephalophua  grimmii, 
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south-west  of  the  mountain.     It  is  of  a  light  yellow  colour,  the  hair 
being  rather  long  and  coarse." 

The  British  Museum  possesses  skulls  of  the  Common  Reed-buck 
(Cervicapra  arundinacea)  and  of  the  species  to  which  the  name 
Cervicapra  redunca  has  been  applied  by  Gray.  Our  spedmens  of 
the  latter  species  are  from  the  Cape  Colony  (coll.  Burchell)  and  from 
the  Orange  River.  But  we  do  not  possess  specimens  of  this  species 
from  West  Africa,  so  that  I  cannot  offer  an  opinion  as  to  whether 
the  so-called  West-African  C  redunca  is  really  identical  with,  or 
distinct  from,  our  South-African  specimens.  This,  however,  is  a  col- 
lateral question  which,  as  we  shall  see  presently,  has  no  bearing  upon 
the  determination  of  the  Masai  Reed-buck. 

Riippell  (N.  Wirb.  p.  20,  Taf.  vii.  fig.  1)  describes  the  Abyssinian 
Reed-buck  under  the  name  ofJntilope  redunca  ;  but  at  a  later  period, 
after  he  had  had  an  opportunity  of  comparing  its  skull  with  one  from 
West  Africa,  he  came  to  the  conclusion  that  it  is  distinct,  changing 
its  name  into  Redunca  bohor  (Verz.  Mus.  Senckenb.,  Saugeth.  1842, 
p.  38).  I  have  no  doubt  that  this  Abyssinian  Reed -buck  is  the 
same  as  the  one  from  the  Masai  country.  Although  Riippeirs 
craniological  notes  are  extremely  meagre,  they  apply  pretty  well  to 
the  skull  brought  home  by  Mr.  Hunter  and  another  obtained  by 
Capt.  Speke. 

There  cannot  be  the  least  doubt  that  (as  stated  by  Mr.  Hunter) 
this  animal  differs  widely  from  the  common  Reed-buck  {Cervicapra 
arundinacea),  being  of  considerably  smaller  size  and  having  horns  of 
an  entirely  different  shape.  -  In  fact  the  Masai  Reed-buck  comes 
nearer  to  the  South-African  specimens  in  the  British  Museum 
named  Cervicapra  redunca,  but  the  cranial  differences  sufficiently 
indicate  a  distinct  species. 

Cervicapra  redunca  (fig.  1,  p.  604)  is  distinguished  by  its  very 
large  orbit ;  in  a  skull  230  millim.  long  the  vertical  dimensions  of 
the  orbit  is  45  millim. ;  the  eyeball  is  supported  below  by  a  largely 
expanded  concavity  of  the  jugal  bone,  the  lower  edge  of  the  orbit 
being  particularly  sharp  and  thin,  merging  into  the  suture  between 
the  jugal  and  lacrymal  bones.  The  cheek  part  of  the  skull  is  flat, 
rather  concave,  so  that  the  facial  portion  of  the  cranium  between 
the  orbit  and  the  antorbital  foramen  appears  rather  compressed  when 
viewed  from  above.  The  ascending  ramus  of  the  intermaxillary 
reaches  to,  or  nearly  to,  the  nasal  bone.  The  horns  are  but  slightly 
divergent  and  very  little  bent  forwards. 

In  Cervicapra  bohor  (fig.  2,  p.  605)  the  orbit  is  comparatively 
smaller ;  in  a  skull  245  millim.  long  the  vertical  diameter  of  the  orbit 
is  only  40  millim. ;  the  jugal  bone  is  much  less  expanded  to  form 
the  bottom  of  the  orbital  cavity ;  the  lower  rim  of  the  orbit  has  two 
edges,  the  lower  of  which  does  not  merge  into  the  jugo-lacryroal 
suture,  but  runs  parallel  to  it  at  a  distance  of  about  8  millim.  The 
cheek  part  of  the  skull  is  swollen  and  convex,  so  that  the  facial  portion 
of  the  cranium  above  the  molar  teeth  cannot  be  termed  compressed. 
The  ascending  ramus  of  the  intermaxillary  is  short,  terminating  at 
a  considerable  dbtance  from  the  nasal  bone. 
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The  horns  are  much  stronger  and  larger  than  in  our  specimens  of 
Cervicapra  redunca  ;  their  basal  portion  is  somewhat  flattened  from 
the  front  backwards,  but  similarly  corrugated ;  they  diverge  very 
slightly,  and  have  their  points  strongly  curved  forwards. 

The  skull  of  a  female  Antelope  brought  home  by  Capt.  Speke  and 
given  to  the  Museum  in  1863  evidently  belongs  to  the  same  species  ^ ; 
it  has  the  basal  portion  of  the  nasal  bones  raised  into  a  slight 
convexity,  whilst  this  part  is  flat  in  the  male.  A  similar  sexual 
difference  exists  in  the  skulls  of  Cervicapra  arundinacea. 

Sir  Samuel  Baker  seems  to  bave  met  with  the  same  species,  to 
judge  from  the  sketch  which  be  has  kindly  given  me  of  a  skull  in 
his  possession.  In  the  notes  added  to  this  sketch  he  states  that  the 
Antelope  is  of  the  size  of  a  Fallow-deer,  and  that  its  native  name 
among  the  Madi  tribe  is  "  Oboor ;  "  that  it  is  never  seen  in  herds, 
but  generally  in  pairs,  excepting  when  a  young  calf  is  with  the 
parents.     He  found  it  between  4°  and  2°  30'  N.  lat. 


5.  A  Graphic  Formula  to  express  Geographical  Distribution. 
By  P.  Chalmers  Mitchell,  B.A.,  Senior  Demonstrator 
in  the  Morphological  Laboratory,  Oxford.  (Communi- 
cated by  F.  E.  Beddari),  M.A.,  Prosector  to  the  Society.) 

[Reoeived  September  26,  1800.] 

In  lecturing  on  the  Geographical  Distribution  of  Animals,  I  have 
found  pictorial  representation  of  the  facts  a  considerable  difficulty. 
The  construction  of  a  sufficient  number  of  coloured  maps  is  trouble- 
some and  tedious,  and  it  is  impossible  for  students  to  copy  them.  I 
have  designed  a  graphic  formula  to  supply  their  place.  The  formula 
can  be  drawn,  copied,  or  printed  with  great  ease. 

Take  a  map  of  the  world  on  Mercator's  projection  and  draw  across 
it  an  equatorial  line.  Through  the  middle  of  this  let  a  vertical  line 
be  drawn  at  right  angles  to  the  equatorial  line.  Next  let  the  lower 
right-hand  space  be  bisected  by  a  vertical  line,  and  let  the  space  to 
the  right  of  this  new  line  be  bisected  by  a  horizontal  line.  These 
lines  map  out  the  world  into  the  zoogeograpbical  regions.  As  the 
relative  positions  of  the  spaces  correspond  to  the  relative  positions 
of  the  regions,  it  is  unnecessary  in  the  formula  to  inscribe  in  them 
the  names  of  the  regions  represented.     A  set  of  lines  which  can 

*  This  skull  is  referred  to  in  Selater's  list  of  the  animals  obseryed  by  Speko 
and  Grant  (Proc.  ZooL  See.  18H4,  p.  103)  as  no.  23,  Kobm  sp.  ?,  with  a  nolo  by 
Speke  **  tliat  its  uatire  name  is  Ndjezza,  and  tliat  it  is  found  among  the  gras8a:t 
near  water  in  Uganda."  Speke,  however,  was  mistaken  in  thinking  that  be  met 
with  females  only  of  this  Antelope,  for  it  is  evident  that  the  **  Helcotragus 
rednneiM"  {no.  20  of  the  same  list),  of  which  Grant  shot  an  example  in  Usuf^ara, 
was  a  male  of  Cervicapra  bohor, 
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be  drawn  with  four  strokes  of  tbe  pen  thus  indicates  the  regions  in 
their  relative  positions,  fig.  1 . 


Nearotio. 

Fig.  1. 

PalAarctie. 

Neotropical. 

Ethiopian. 

Oriental. 

Australian. 

The  four  subregions  in  each  region  except  in  the  Netrctic 
region  lie,  in  a  general  way,  two  to  the  north,  two  to  the  south,  two 
to  the  east,  two  to  the  west.  In  the  Palsearctic  region,  for  instance, 
the  North-European  and  Siberian  subregions  are  the  northern  pair; 
the  Mediterranean  and  Mancburian  the  southern  pair  ;  the  North- 
European  and  Mediterranean  are  the  western,  the  Siberian  and 
Mancburian  the  eastern  subregions.  If  the  subregions  are  numbered 
thus : — 

North-European 1 

Mediterranean    2 

Siberian 3 

Mancburian    4 

and  if  the  numbers  be  placed  as  indicated  in  figure  2,  it  will  be  seen 
that  the  numbers  are  in  the  relative  position  of  the  regions  thej 
denote. 

Fig.  2. 


3 

4 


The  numbers  1,  2,  3,  4  are  placed  in  similar  relative  position  in 
the  spaces  corresponding  to  the  other  regions  except  the  Nearctic,  and 
obviously  represent  subregions  as  in  the  following  list : — 

Ethiopian  Region  ....    1.  West  Africa. 

2.  South  Africa. 

3.  East  Africa. 

4.  Madagascar. 
Oriental 1.  Hindostan. 

2.  Ceylon. 

3.  Indo-China. 

4.  Indo-Malay. 
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Australian 1 .  Austro-Malay. 

2.  Australia. 

3.  Polynesia. 

4.  New  Zealand. 
Neotropical   1.  Mexico. 

2.  Chili. 

3.  Antilles. 

4.  Brazil. 

The  only  irregularity  of  importance  is  in  the  Nearctic  region- 
There  the  Canadian  sabregion  is  to  the  north  of  three  other  sub- 
regions,  and  the  figure  1  is  placed  vertically  above  2,  3,  4. 

Nearctic 1.  Canada. 

2.  California. 

3.  Rockies. 

4.  Eastern  States. 

The  distribution .  of  an  animal  or  of  a  group  is  represented  by 
writing  in  their  proper  positions  the  subregions  in  which  the  animal 
or  group  occurs.  Thus  a  universal  distribution  is  indicated  by 
fig.  3*  A  partial  distribution,  for  instance  the  distribution  of  the 
Lemurs,  is  given  in  ^f;.  4. 

Fig.  3. 


1 
2    3    4 


1    3 

1    3 

1  3 

2  4 

2    4 

2    4 

1    3 

2    4 

] 

Pig.  4. 

1    3 

1    3 
4 

2    4 

1 

The  formula  represents  the  facts  almost  as  faithfully  as  does  a 
coloured  map.  It  can  be  written  and  copied  with  the  utmost 
rapidity,  and  it  can  be  printed  without  engraving  by  the  use  of  type- 
lines.  Elaboration  is  easy,  but  the  simplicity  of  the  formula  in  its 
present  form  seems  an  advantage. 
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6.  On  a  new  Gtenus  and  Species  of  Rodents  of  the  Family 
Dipodida  from  Central  Asia.  By  W.  L.  Sclater, 
M.A.,  F.Z.S. 

[Eeooived  October  25, 1890.] 

(Plate  L.) 

While  engaged  in  examining  and  cataloguing  the  collection  of 
Mammals  in  the  Indian  Museum,  Calcutta,  I  came  across  two 
specimens  which  seemed  to  belong  to  a  species  of  the  genus  Aladaga* 
On  removing  the  skull  from  one  of  the  specimens,  I  found  that  I  was 
quite  unable  to  identify  it  with  any  species  of  Alactaga  hitherto 
described.  Nor  have  1,  in  the  course  of  fresh  researches,  been  able 
to  find  any  specimens,  either  in  the  Indian  or  the  British  Museams, 
which  in  any  way  resemble  it.  In  fact  the  skull  in  question  differs 
so  strikingly  from  that  of  all  the  other  forms  of  Dipodidce,  that  it 
seems  necessary  to  make  a  new  genus  for  its  reception.  I  therefore 
propose  the  generic  name  Euchoreutes  (ev  bene  et  ^^opevrifr  sattcUor) 
for  this  Rodent,  with  the  specific  term  naso^  on  account  of  it^  prom- 
inent and  pig-like  snout. 

Euchoreutes  naso,  sp.  nov.     (Plate  L.) 

The  fur  is  soil  and  long,  of  a  blackish-grey  colour,  mixed  with 
red  on  the  back  ;  posteriorly  the  red  predominates  and  becomes 
much  more  conspicuous  at  the  root  of  the  tail ;  the  sides  and  belly 
are  pure  white,  quite  sharply  defined  from  the  grey  colour  of  the 
back ;  the  snout,  cheeks,  and  chin  are  also  white.  The  snout  is 
very  projecting  and  pig-like,  and  there  is  a  large  bare  area  round  the 
nostrils,  which  is  surrounded  by  a  ring 'of  very  short  stiff  upright 
hairs.  In  Alactaga  indica  the  snout  is  much  shorter  and  more 
rounded,  and  there  is  no  bare  area  ro^nd  the  nostrils. 

The  ears  are  very  long,  and  extend  considerably  beyond  the  end 
of  the  snout  when  pressed  forward  ;  they  are  clothed  within  with 
fine  scanty  silver  hairs ;  externally,  where  they  are  divided  into  an 
anterior  and  posterior  portion  by  a  fold,  the  anterior  part  is  covered 
with  a  few  silvery  hairs,  while  the  posterior  is  hairless. 

There  are  four  pairs  of  mammae—  one  pair  of  pectoral,  one  pair  of 
inguinal,  and  two  pairs  intermediate. 

In  the  anterior  limb  the  digits  and  claws  are  very  long  and  slender ; 
all  the  five  digits  are  distinctly  clawed,  whereas  in  Alactaga  indica 
the  first  digit  bears  a  nail.  There  are  four  carpal  pads,  two  smaller 
distal  pads  at  the  base  of  the  fourth  and  fifth  digits,  and  two  larger 
subequal  proximal  pads. 

In  the  hind  limb,  which  is  rather  long,  the  first  and  fifth  toes  are 
subequal,  the  first  being  slightly  longer ;  the  ends  of  the  claws  do 
not  quite  reach  the  metatarsal  joints  of  the  three  median  digits. 
The  second,  third,  and  fourth  toes  are  subequal,  the  median  one 
being  only  very  slightly  longer  than  the  other  two ;  the  difference 
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in  length  between  these  toes  is  very  much  greater  in  A,  indica  and 
in  all  other  species  of  Alactaga  that  I  have  been  able  to  examine. 

Beneath  the  three  median  toes  of  all  Jerboas  there  are  large 
laterally  compressed  pads,  which  are  marked  with  parallel  con- 
strictions. In  Bhichoreutea  there  are  fonr  constrictions  on  each 
toe-pad,  while  in  Alactaga  there  are  four  constrictions  on  the  median 
toe  and  only  three  on  the  second  and  fourth  toes. 

The  tail  resembles  that  of  Alactaga  ;  it  is  very  long  and  tufted, 
with  long  hairs  at  the  end  ;  the  tuft  is  basally  white,  but  black  in 
the  middle  and  white  again  at  the  tip.  The  hairs  of  the  tuft  are 
equally  developed  all  round,  and  do  not  seem  to  be  arranged  in  so 
distichous  a  manner  as  in  Alactaga. 


Skull  of  EiUhareutes  naso. 

The  skull  of  Fuchoreutes  is  of  a  much  longer  and  more  slender 
type  than  that  of  any  other  species  of  Jerboa,  and  is  altogether  very 
distinct  in  general  appearance. 

The  nasals  are  very  long  and  narrow  and  the  bullae  much  inflated, 
so  that  when  the  skull  is  viewed  from  above  they  project  both 
laterally  and  posteriorly,  and  give  it  a  very  different  appearance  from 
that  of  all  other  Jerboas.  There  is  also  a  very  marked  constriction 
of  the  frontal  bones  in  the  middle  of  their  length  just  above  the  eye; 
this  is  quite  unrepresented  in  the  skull  of  Alactaga. 

The  zygoma  is  very  weak  and  thin,  and  the  vertical  portion, 
which  separates  the  optic  from  the  antorbital  foramen,  is  also  very 
thin,  and  slopes  from  above  downwards  posteriorly,  while  in  Alactaga 
the  corresponding  part  of  the  zygoma  is  either  vertical  or  anteriorly 
directed  ;  in  consequence  of  this  the  antorbital  foramen  is  very 
differently  shaped,  being  about  half  the  size  of  the  optic  foramen  ; 
there  is,  as  in  JDiptts^  a  separate  canal  at  the  base  of  the  foramen  for 
the  exit  of  the  nerve. 

Another  very  distinctive  feature  of  the  skull  of  EuchorexUes, 
when  viewed  laterally,  is  the  long  anterior  trumpet-shaped  pro- 
longation of  the  nasal  cavity  formed  by  the  nasals  and  premaxillse, 
the  opening  of  which  is  considerably  in  front  of  the  anterior  hne  of 
the  incisors,  while  the  reverse  is  the  case  in  all  the  other  skulls  of 
Jerboas  which  I  have  been  able  to  examine. 

Viewed  from  below,  the  anterior  palatine  foramina  will  be  seen  to 
be  very  large  and  to  extend  back  to  behind  the  anterior  line  of  the 
molars,  while  in  Alactaga  they  do  not  extend  so  far  as  the  anterior 
line  of  the  premolars. 
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Behind  the  large  anterior  palatine  foramina  there  are  found, 
between  the  posterior  molars,  a  large  pair  of  posterior  palatine 
foramina,  which  are  only  represented  by  very  minute  passages  in  the 
other  Jerboas. 

The  very  large  size  of  the  bullae  in  Euchoreutes  causes  them 
nearly  to  meet  in  the  median  line,  where,  as  in  all  other  Jerboas, 
there  is  a  considerable  internal  between  the  two  buUn  in  the  region 
of  the  basioccipital. 

In  the  lower  jaw  of  Alactaga  there  is  between  the  condyle  and 
the  angle  an  outwardly  and  backwardly  projecting  thick  process  of 
bene,  which  is  very  conspicuous  in  all  the  species  of  that  genus  that 
I  have  been  able  to  examine  ;  this  process  is  quite  unrepresented  in 
Euehoreutes. 

The  dentition  of  Euchoreutes  is  similar  to  that  of  Alat^aga^  and 
consists  of  one  premolar  and  three  molars  aboye,  and  three  molars 
below ;  the  crowns  of  the  molars,  however,  are  much  shorter,  and 
the  cusps  much  longer  and  sharper  than  those  of  other  Jerboas. 
The  incisors,  as  in  Alactaga,  are  not  grooved. 

The  following  measurements  are  in  inches  and  decimals  : — 

Total  length  from  snout  to  base  of  tail 3*25 

Tail  to  end  of  vertebrsB 5*85 

„     with  hairs 6*40 

Length  of  ears  from  vertex   1*55 

Distance  from  snout  to  ear  (in  extracted  skull)    . .  1*20 

Fore  limb  from  elbow-joint  to  end  of  toes    1*10 

Tarsus  to  end  of  1st  digit 1*15 

2nd  „     1*65 

3rd  „     1*70 

„            „        4th   „     1-65 

5th   „     MO 

Total  length  of  skull M5 

Breadth  of  zygoma    -50 

„        at  brain-case    -53 

„         at  interorbital  constriction *30 

Length  of  nasals    *45 

Anterior  palatine  foramen -20 

Length  of  molars  and  premolars    *20 

„         lower  jaw  from  the  condyle  to  the  incisors  *70 

Habitat.  The  two  specimens  of  Euchoreutes  naso  were  procured 
by  the  Hon.  Charles  Ellis,  during  his  journey  through  Eastern  or 
Chinese  Turkestan,  and  presented  to  the  Indian  Museum.  They 
were  probably  obtained  by  him  in  the  sandy  plains  round  the  city 
of  Yarkand,  but  no  exact  locality  is  attached  to  them. 

The  new  genus  Euchoreutes  belongs  essentiaUy  to  the  DipodUuB 
as  defined  by  Alston  (P.  Z.  S.  1876,  p.  89),  of  which  subfamily  it 
will  form  a  fourth  genus.  I  subjoin  a  table  of  the  principal  charac- 
ters of  the  four  genera. 
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Dipu8, 
with  3  digits. 

cjlindrical 
and  tufted. 


Auditory  1 
buUa    ;• 

Antorbital 
foramen 


Euchoreutes. 
with  5  digits. 

cylindrical 
and  tufted. 


Alactaga, 
with  5  digits. 

cylindrical 
and  tufted. 


Inoisori  ... 
Premolars 


large. 

with  a  sepa- 
rate passage 
for  nerve. 

grooved. 

generally  ab- 
sent 


Tery  large.         moderate. 


Platycercomyi, 
with  5  digits. 

flattened    and 
lancet- 
shaped. 


with  a  sepa- 
rate passage 
for  nerve. 

smooth. 


with  no  sepa- 
rate passage 
for  nerve. 

smooth. 


Premolar  pre-    Premolar  pre- 
sent above.        sent  above. 


No  premolars. 


In  addition  to  these  characters,  Euchoreutes  differs  from  all  other 
forms  of  the  Dipodidce  which  I  have  heen  able  to  examine  in  : — 

1.  Its  long  pig-like  snout,  which  is  accompanied  by  a  corre- 
sponding development  of  the  anterior  part  of  the  skull. 

2.  The  very  large  size  of  the  auditory  bullee. 

3.  The  interorbital  constriction  of  the  frontal  bones. 

4.  The  large  size  of  the  posterior  palatine  foramina. 

5.  The  absence  of  the  process  on  the  lower  jaw  between  the 
condyle  and  the  angle. 

I  have  to  thank  Mr.  Oldfield  Thomas  for  assistance  and  advice 
when  examming  the  specimens  in  the  British  Museum. 


7.  Note  on  the  Occurrence  of  the  Saiga  Antelope  in  the 
Pleistocene  Deposits  of  the  Thames  Valley.  By  A. 
Smith  Woodward,  F.Z.S. 

[Beceived  November  4,  1890.] 

The  extensive  Western  range  of  the  Saiga  Antelope  {Saiga  ia- 
tarica)  during  the  Pleistocene  Period  has  long  been  well  known 
through  the  researches  especially  of  French  palaeontologists.  Not 
only  do  its  bones  and  teeth  occur  in  considerable  numbers  in  certain 
of  the  cave-deposits  in  the  Departments  of  Yienne,  Dordogne,  Tarn- 
et- Garonne,  and  Haute-Garonne  ^  but  at  least  one  recognizable 
sketch  of  the  head  of  the  animal  has  been  found  upon  an  artificially 
incised  bone,  of  the  kind  so  often  met  with  in  the  caverns  where 
relics  of  human  handiwork  occur '.  The  Saiga  thus  inhabited 
"Western  Europe  as  late  as  the  era  of  PalsBolithic  man,  and  was 
doubtless  one  of  the  objects  of  his  chase. 

Until  the  present  time,  however,  no  evidence  of  the  occurrence  of 
this  animal  in  the  British  area  has  been  discovered  among  the 


Histoire  des  Tempe 
*  P.  Oenraifl,  Joum.'de  Zool.  vol.  ii.  (I'STS),  p.  229,  woodcut. 


'  Details  are  giTen  by  A.  Gaudry,  *  Mat^riaux  pour 
Quatemaicet/  fasc.  ii.  (1880),  with  four  plates. 
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innumerable  fossil  bones  disinterred  from  almost  all  caverns  and 
valley  deposits  where  excavations  hare  been  made.  So  long  ago  as 
17 d7,  it  is  true,  Dr.  J.  Collet  incidentally  mentioned  the  discovery 


Frontlet  and  horn-cores  of  Saiga  tatarica,  cJ.     Hulf  uat  size. 

of  the  horns  of  an  antelope  near  Newbury,  in  Berkshire  * ;  and  some 
have  supposed  that  the  Saiga  may  possibly  be  the  species  in  question. 
But  the  fossil  on  which  the  determination  was  based  was  never 
described,  while  it  is  now  unknown  ;  and  there  is  thus  considerable 
doubt  as  to  whether  it  was  not  merely  a  fragment  of  the  common 
goat*. 

A  recent  discovery  by  Dr.  J.  R.  Leeson,  of  Twickenham,  in  the 
Pleistocene  deposits   of  that  neighbourhood,  at  last  affords  some 

»  Phil.  Tnms.  1757,  p.  112. 

2  E.  T.  Newton,  Quart  Joum.  Geol.  Soc.  vol.  xl.  (1884),  p.  290. 
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definite  information  on  the  subject.  During  excavations  lately  made 
in  Orleans  Road,  Twickenham,  the  workmen  met  with  the  fine 
example  of  the  frontlet  and  horn-cores  of  an  adult  male  Scnga  ta- 
tariea  now  exhibited  to  the  Society.  The  specimen  was  secured  by 
Dr.  Leeson,  who  kindly  forwarded  it  to  the  present  writer  for 
determination  ;  and  the  fragment  is  fortunately  so  characteristic,  that 
the  genus  and  species  to  which  it  pertains  are  at  once  apparent  beyond 
all  doubt. 

"With  regard  to  the  circumstances  of  the  discovery,  Dr.  Leeson 
remarks  that  the  spot  in  Orleans  Road  is  about  ^  mile  distant  from 
the  N.  bank  of  the  Thames,  and  perhaps  not  more  than  six  feet 
above  high-water  mark.  The  section  exposed  consists  of  two  feet 
of  loam  and  other  surface  material,  resting  upon  about  ten  feet  of 
gravel  and  sand  in  alternating  layers,  this  being  immediately  under- 
lain by  the  London  Clay.  The  specimen  was  met  with  in  one  of  the 
sandy  layers  about  seven  feet  from  the  surface.  No  associated  bones 
were  found,  and  Dr.  Leeson's  researches  have  not  led  to  the  dis- 
covery of  any  other  mammalian  remains  in  the  corresponding  beds 
in  other  parts  of  the  neighbourhood.  The  nature  of  the  section, 
however,  proves  conclusively  that  the  fossil  is  of  Pleistocene  age. 

The  specimen,  which  is  shown,  of  one  half  the  natural  size,  in  the 
accompanying  drawing  (see  p.  614),  exhibits  the  fused  parietals, 
the  frontals,  and  the  greater  part  of  the  horn-cores.  The  cranial  roof 
agrees  precisely  with  that  of  a  recent  skull,  as  described  in  Dr.Murie's 
memoir  '  ;  and  the  horn-cores,  which  are  preserved  for  a  length  of 
O'l,  are  strongly  marked  with  longitudinal  ridges  and  grooves.  In 
every  respect,  indeed,  except  in  the  comparatively  erect  position  of 
the  horns,  the  fossil  agrees  with  the  recent  skull  of  a  male  in  the 
Britbh  Museum  (no.  613  (Z),  obtained  from  Sarepta,  even  the  various 
measurements  in  the  two  cases  being  almost  identical.  Whether  the 
less  divergent  character  of  the  horns  in  the  British  Pleistocene  type 
be  a  racial  difference,  or  whether  the  same  feature  be  sometimes 
observed  as  a  merely  individual  peculiarity  in  the  existing  Saiga, 
cannot  be  determined  from  the  lack  of  specimens  for  comparison. 
It  suffices  to  add,  that  a  frontal  figured  by  Gaudry  {op,  eit.),  from 
the  Pleistocene  of  France,  agrees  in  the  character  just  mentioned 
with  the  English  specimen. 

As  already  remarked,  the  remains  of  the  Saiga  are  widely  distri- 
buted in  the  French  cavern- deposits ;  and  M.  Dupont  has  recorded 
evidence  of  its  former  range  over  Belgium^.  Being  thus  well 
known  in  the  West,  it  is  somewhat  remarkable  that  no  remains  of 
the  animal  have  hitherto  been  definitely  described  from  the  wide 
areas  of  Germany  and  Russian  Poland  intervening  between  the 
present  limit  of  its  range  and  its  former  extension. 

Prof.  A.  Nehring,  of  Berlin,  however,  is  of  opinion^  that  a  careful 
study  of  existing  collections  of  Pleistocene  bones  from  the  German 

1  P.  Z.  a  1870.  p.  459. 

^  E.  BupoDt,  '  L'nomme  pendant  lea  ^ges  de  la  Pierre  dans  les  environs  do 
Dinant  sur  Meuse/  ed.  2,  p.  187. 
»  'Tundren  und  Stcppen*  (1890),  p.  187. 
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caves  would  afford  undoubted  proof  of  the  occurrence  of  the  Saiga 
in  several  localities.  The  Professor  has  kindlj  called  the  present 
writer's  attention  to  some  incidental  allusions  to  the  discovery  of 
antelope-remains  in  the  Harz  Mountains  ^  in  the  vicinity  of  Quedin- 
burg^  Westeregeln'f  and  Nuremberg  \  as  also  in  the  neighbourhood 
of  Kaschau  in  Hungary';  and  it  seems  probable  that,  in  most 
instances,  these  fossils  wUl  prove  to  pertain  to  the  remarkable 
species  under  consideration. 


November  18,  1890. 
Dr.  St.  George  Mivart,  F.R.S.,  in  the  Chair. 

Mr.  F.  Menteith  Ogilvie,  F.Z.S.,  exhibited  a  specimen  of  the  Red- 
breasted  Flycatcher  (Muscicapa  parvd),  and  made  the  following 
remarks ; — 

I  have  thought  this  specimen  might  be  of  sufficient  interest  to  be 
exhibited,  partly  on  account  of  its  rarity  as  a  British  bird,  partly 
because  there  seem  to  be  a  few  errors  in  the  descriptions  of  this  Fly- 
catcher in  the  latest  ornithological  text-books.  In  the  4th  ed.  of 
Yarrell  the  tail  is  said  to  consist  of  10  feathers,  in  place  of  12 ;  and 
Mr.  Saunders,  in  his  lately  published  Manual,  while  he  describes 
the  tail  as  of  12  feathers,  states  that  they  all  have  conspicuous  white 
bases  except  the  central  pair,  which  are  black.  In  this  specimen 
the  four  outer  feathers  on  either  side  have  more  or  less  white  on 
their  basal  halves,  but  the  four  central  feathers  are  black.  In  length 
this  specimen  measured  5^  inches,  in  place  of  4^  in  his  description  ; 
the  legs  were  black,  and  the  irides  so  dark  a  brown  as  to  appear 
black  at  first  sight. 

This  bbd  I  shot  on  the  beach  at  Cley-next-the-Sea,  Norfolk, 
Sept.  Idth,  1890,  durmg  a  week's  visit  to  that  place  with  a  view  to 
watching  the  autumn  migration. 

I  flushed  it  twice  from  the  *  scrub '  •  before  I  was  able  to  secure 
it,  following  it  for  about  five  minutes.  It  uttered  no  note  during 
this  time.  Its  flight  was  peaceful  and  buoyant  and  always  at  some 
height  from  the  ground,  differing  in  this  from  the  other  birds  I  saw 
in  the  scrub,  chiefly  Warblers  ^  which  flew  very  low  and  were  flushed 
with  some  difficulty  from  their  hiding-places. 

The  weather  during  the  week  was  very  fine  with  hot  sun,  and 
light  wind  mostly  from  the  west  and  north-west.     On  the  15th, 

*  H.  Grotrian,  Zeitsohr.  deutsch.  geoL  Cfes.  vol.  xxxii.  (1880),  p.  761. 

*  A.  Nehring,  ibid.  p.  473. 

*  A.  Nehring,  ibid,  p.  476. 

*  A.Nehring,t6tti.p.  488. 

»  A.  Nehriog,  Berl.  Zeitschr.  f.  Ethnologic,  1881,  pp.  103,  106. 

*  As  the  sea-blite  {Siutda  fnUicosa)  is  called,  which  ooverB  the  beach  at  Clej 
and  Blakeney. 

'.  Willow- Wrens,  Chiffchaffs. 
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wind  was  east  at  dajlight,  then  north-cast,  gmi%  ronnd  to  aonth  in 
the  aflemoon. 

The  followiog  description  was  taken  a  few  hoars  after  death. 
Mr.  T.  £.  GnoD,  the  wt^-known  Norwich  naturalist,  dissected  the 
hird  before  me,  and  I  am  also  indebted  to  him  for  Terifying  mj 
description  and  measnremeots. 

Be4-hrtm9ied  Flyemtdker.   $  (?  2nd  yearX  Sept«  15th.  1890. 

Weight  4-3  drs. 

LemgikS^  inches;  wiaf  2{^  inches;  tmii  If  indies.  [Beakf; 
tibia  II ;  tarsos  1^.] 

MamdihUM,  apper  dark  hom-cdonr;  lower  the  same,  getting 
lighter  towards  the  base. 

Iride»  blackish  brown.  The  irides  were  far  darker  than  the  arti- 
ficial ones  which  hare  been  used  :  in  fact,  thej  were  so  dark  that  I 
thought  at  first  the  iris  was  absolutely  black. 

L^s  and  toes  black. 

Cheeks  ashy  brown ;  crown,  nape,  back,  and  wing-corerts  mouse- 
colour.  Primaries  and  secondaries  a  shade  darker,  with  slightly  paler 
margins.  Chioy  throat,  taxdjiamks  warm  buff,  a  faint  transverse  line 
between  throat  and  upper  breast.  Beilg  and  under  tail-coverts  white, 
the  latter  fiuutly  tinged  with  buff.  Upper  taii-coverts  mouse-colour 
above,  lower  feathers  black  tipped  with  wood-brown. 

Tail  12  feathers.  Basal  portion  of  four  outer  feathers  on  either 
side  white  (except  part  of  outer  web  of  outer  feather  and  inner 
web  of  fourth  feather,  which  are  nearly  black),  four  central  feathers 
(and  apical  portion  of  other  feathers)  dark  brown  or  black. 

By  dissection  $  ;  ovary  large  and  well-defined  (no  ova  visible  on 
examination  with  a  lens).  Crop  empty.  Stomach  containing  large 
quantity  of  insect  remains  \ 

No  doubt  many  of  the  ornithologbts  present  will  be  able  to  give 
an  authoritative  opinion  as  to  the  age  of  this  specimen. 

Itseems  probable  to  me  that  it  is  at  least  a  second  vear*8  bird ;  there 
does  not  seem  to  be  any  very  evident  traces  of  immaturity  about 
the  feathers,  and  the  sixe  and  appearance  of  the  ovary  rather  support 
this  view. 


Prof.  F.  Jeffrey  Bell,  F.Z.S.,  exhibited  a  specimen  of  Holothuria 
nigra^  and  made  the  following  remarks  thereon  :— The  Holothurian 
now  exhibited  is  an  example  of  the  Cotton-Spinner  {Holothuria 
nigra)^  taken  this  summer  off  the  west  coast  of  Ireland,  and  has 
been  sent  to  me  for  determination  by  Prof.  Herd  man.  Its  interest 
lies  chiefly  in  the  fact  that  it  has  been  caught  in  its  own  toib,  for» 
as  will  be  seen,  it  is  a  good  deal  covered  with  **  cotton." 


Mr.  Boulenger  exhibited  the  skull  of  a  large  specimen  of  a  Sea- 

^  [Theae  were  very  kindly  ezAmined  for  me  by  Mr.  James  Edwards,  F.B.S., 
of  Norwich,  and  proved  to  oon^ist  mainly  of  earwigv ;  there  were  also  fragroentt 
of  two  species  of  ground-beetles  {Dyaohiritu  gloSoaui,  Dichirotrichui  olmi€tu$) 
and  of  a  nomopterous  insect  (Acoeepkalus  n§rvo$us).] 
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Snakes  DUHra  Cfanocuteia^  from  Cejlmi,  belonging  to  the  Miuann 
of  the  College  of  Surgeons,  showiug  grooves  not  only  upon  all  the 
msiiTlary  teeth,  as  normal  in  that  genos  of  Sea-Snakes,  but  also  upon 
the  mandibular  teeth.  The  groove  on  the  latter  teeth,  although  rerj 
shalloir,  was  yet  perfectly  distinct  when  viewed  under  an  ordinary 
lens ;  it  ran  lUong  the  antero-outer  side  of  the  tooth.  Thb  appeared 
to  be  the  first  ndtice  of  grooved  mandibolar  teeth  in  a  Snake ;  but 
the  presence  of  a  groove  on  the  posterior  maxillary  teeth  had  been 
several  times  recorded  in  Sea-Suakes,  for  the  first  time  by  Thomas 
Smith,  Phil.  Trans,  cviii.  1818,  p.  472,  who  had  remarked : — **  In 
this  Serpent  (Hydras),  as  in  many  others  nearly  allied  to  it  (le^  Hydres 
of  M.  Cuvier),  there  are  simple  teeth  on  the  same  bone  which  sup- 
ports the  poisonous  fangs.  These  teeth  so  much  resemble  the  fangs, 
that  it  requires  a  very  close  investigation  to  dislingaish  between  them  ; 
and  this  arises  from  the  simple  tooth  haTing  not  only  a  longitudinal 
furrow  exactly  resembling  the  edges  of  the  slit  of  the  poisonous  fang, 
but  also  a  very  visible  cayity  at  the  base,  where  the  foramen  occurs 
in  the  others ;  and  I  have  even  found  a  fine  tube  in  a  tooth  of  this 
sort ;  it  was,  however,  confined  to  the  parietes,  and  did  not  aflTect 
the  cavity  of  the  tooth.** 

Mr.  Boulenger  also  exhibited  three  skalls  of  the  Green  Turtle 
(Chelone  mydas),  likewise  from  the  Museum  of  the  College  of 
Surgeons.  In  one  of  these  the  proe-  and  postfrontal  bones  were  in 
contact,  excluding  the  frontal  from  the  periphery  of  the  orbit ;  in 
another,  the  frontal  separated  the  prsBfrontal  from  the  postfrontal ; 
whilst  in  the  third,  the  former  disposition  was  shown  on  the  ri^ht 
side  and  the  latter  on  the  left.  Attention  was  drawn  to  the 
variability  of  this  character,  because  it  had  recently  been  proposed 
to  make  use  of  it  for  diagnosing  the  genera  of  Turtle?,  the  genua 
Ohelone,  t^  which  the  Green  Turtle  belongs,  being  described  by 
Baur  (Am.  Nat.  1890,  p.  48G)  as  having  the  "  Orbit  formed  by 
prefrontal,  frontal,  poslfronto-orbital,  jugal,  maxillary."  It  was 
further  observed  that  the  same  taiiabiiity  occurs,  though  not  so 
freqnently,  in  the  genus  ThatassochelyM,  The  skull  of  a  half-grown 
Loggerhead  from  Ceylon,  preserved  in  the  British  Museum,  had 
the  frontal  bone  excluded  from  the  orbital  periphery  on  the  right 
side  and  not  on  the  left.  That  specimen  had,  besides,  the  maxillaries 
separated  by  the  vomer,  instead  of  the  maxillary  suture  commonly 
found  in  Thalassochelijs ;  a  skull  of  Loggerhead  in  the  College  of 
Surgeons  was,  in  this  respect,  intermediate  between  the  two  extremes, 
the  praemaxillo-maxillary  and  maxillo-yomeriue  sutures  forming  an 
X-shaped  intersection. 

Mr.  G.  A.  Boulenger,  F.Z.S.,  read  a  paper  upon  the  Reptiles 
and  Batrachians  of  Barbary  (Morocco,  Algeria,  Tunisia),  based 
chiefly  upon  the  notes  and  collections  made  in  1880-84  by 
M.  Femand  Lntaste. 

This  paper  will  be  printed  entire  in  the  Society's  '  Transactions.* 


p.  Z  S  .  1890  .  PI .  Li: 
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The  following  papers  were  read : — 

1.  Remarks  on  the  Chinese  Alligator. 

By  G.  A.  BOULENGER. 

[Eeoeived  October  7,  1890.] 
(Plates  LI.  &  LII.) 

Although  thd  first  intimation  of  the  existence  of  a  Crocodilian  in 
the  Yang-tze-kiang  appeared  in  these  Proceedings  in  1870\  it  was  not 
until  nine  years  later  that  M.  Pauvel,  a  Prench  gentleman  in  the  service 
of  the  Chinese  Customs,  made  us  acquainted  with  the  animal,  which 
surprisingly  proved  to  belong  to  the  American  genus  Alligator,  In 
bis  excellent  paper*  M.  Fauvel  not  only  gave  a  very  satisfactory 
description  of  the  new  Alligator,  for  which  he  proposed  the  name  of 
A,  sinensis^  but  dwelt  at  great  length  with  the  former  records  of  it 
in  Chinese  literature.  A  stuffed  specimen  was  forwarded  by  M. 
Pauvel  to  the  Paris  Museum,  where  I  had  the  pleasure  of  examining 
it  in  1880;  two  others,  kept  for  some  time  alive  by  the  German 
Consul  von  Miillendorff,  were  after  their  death  transmitted  to  the 
Berlin  Museum,  as  we  are  informed  by  Boettger  ^.  It  was  not  until 
last  year  that  two  specimens,  obtained  at  Kin  Kiang  by  Mr.  Styan, 
were  received  *in  this  country,  one  of  which  was  retained  for  the 
British  Museum. 

The  Society  has  now  the  advantage  of  exhibiting  two  living  speci- 
mens in  its  Menagerie ^  presented  by  Mr.  D.  C.  Janson  of  Shanghai, 
on  August  26th.  Upon  these  and  the  stuffed  specimen  in  the 
British  Museum,  I  propose  to  offer  some  remarks,  accompanied  by 
a  fif^ure  of  the  animal. 

The  Chinese  Alligator  belongs  to  the  genus  Alligator  in  the  re- 
stricted sense ;  its  nearest  ally  is  the  North-American  A,  mississippi- 
ensis,  which  differs  from  the  Central  and  South- American  forms 
(Caiman)  chiefly  in  the  presence  of  a  bony  septum  dividing  the 
commonly  single  nasal  aperture.  Uowever,  the  Chinese  species 
approaches  the  Caimans  in  the  greater  development  of  the  bony 
plate  in  the  upper  eyelid  and  in  the  presence  of  ossifications  in  the 
ventral  shields.  These  ossifications,  however,  are  wide  apart,  neither 
juxtaposed  nor  imbricate  on  any  portion  of  the  ventral  region. 

Among  the  characters  hitherto  given  as  diagnostic  of  A,  sinensis, 
two  prove  not  to  be  constant : — 

1 .  The  three  pairs  of  nuchal  scutes  may  be  reduced  to  two,  as 
shown  by  the  larger  specimen  in  the  Society's  Menagerie ;  the  other 
specimen  has  an  additional  fifth  scute  on  the  right  side,  but  it  is  small. 
The  three  pairs  are  all  present  in  the  British-Museum  specimen. 

»  Swinhoe,  P.  Z.  8. 1870,  p.  410. 

*  A.  A.  Fauvel,  "  Alligators  in  China,"  Journ.  N.  China  Br.  Ab.  Soc.  (2) 
xiii.  1879,  pp.  1  3(>,  flgB. 

»  O.  Boettger,  Bar.  Offenb.  Ver.  Nat.  188S,  p.  112. 

*  I  hear  from  my  friend  Dr.  Boettger  that  two  specimens  hare  just  been 
received  by  the  Zoological  Gardens  of  l^Vaokfort-on-  the-Main. 
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2.  The  larger  specimen  in  the  Menagerie  has  as  many  as  eight  scutes 
in  the  fifth  transverse  dorsal  row,  instead  of  six,  which  is  the  highest 
number  in  all  other  specimens  known.  Except  in  trivial  points  the 
three  specimens  otherwise  agree  with  Fauvel's  description. 

In  the  following  enumeration,  I  designate  by  a  the  larger  speci- 
men in  the  Zoological  Gardens,  by  h  the  smaller,  by  c  the  specimen 
in  the  British  Museum  : — 

a.       b,       e. 

Number  of  teeth li    H    H 

Transverse  rows  of  dorsal  scutes    17     18     17 

Caudal  whorls    33     37    37 

Specimen  b  is  blackish  above,  speckled  or  vermiculated  with 
yellowish  on  the  head  and  nape,  and  on  the  cross  bands  on  the  body, 
limbs,  and  base  of  tail.  Iris  dark,  bronzy,  vermiculated  with  black. 
Specimen  a  is  nearly  uniform  black,  with  mere  traces,  here  and  there, 
of  light  vermiculations. 

EXPLANATION  OF  THE  PLATES. 

Platb  LL 

The  amaller  speoimen  (h)  of  Alligator  sinensis  in  the  Society's  Ghuxlens, 

from  life,  reduced  about  i. 

Platb  LII. 
Head  and  nape  of  the  specimen  (c)  in  the  British  Museum,  about }  of  nat.  size. 


2.  On  some  new  Species  and  two  new  Genera  of  Araneidea. 
By  the  Rev.  O.  P.  Cambridge,  M.A.,  F.R.S.,  C.M.Z.S.,  &c. 

[Received  October  23,  1890.] 

(Plate  LIII.) 

A  small  collection  of  Spiders  placed  in  my  hands  by  Mr.  Frederick 
Taylor,  of  Rainhill,  Lancashire,  most  of  them  collected  in  South  Africa 
by  the  Rev.  Nenidick  Abraham,  contains  examples  of  several  species 
of  much  interest.  Four  of  them  appear  to  me  to  be  undescribed,  and 
on  one  I  have  ventured  to  found  a  new  genus  {Platyoided)  in  the  famQy 
Drassidse.  Together  with  the  above,  Mr.  Taylor  sent  me  a  Spider 
from  New  Zealand,  which  is,  I  think,  without  much  doubt,  Migat 
paradoxus^  L.  Koch.  A  trapdoor  nest  of  this  Spider  accompanied  the 
specimen ;  it  was  found  attached  to  the  roots  of  fern,  t. «.,  I  conclude, 
to  the  base  of  the  stem,  among  the  loose  soil  around  it.  Spiders  of  the 
Trapdoor  group,  as  a  rule,  have  the  extremities  of  the  falces  on  the 
upper  side  armed  with  a  group  of  strong  spines  or  teeth  ;  these  are 
used  in  the  excavation  of  the  cylindrical  holes  in  which  the  nests  are 
formed,  and  are  well  adapted,  and  probably  necessary,  for  this  work. 
In  the  genus  Migas,  however,  the  falces  are  not  so  armed,  and  hence 
the  type,  M.  paradoxus y  received  its  specific  name  from  Dr.  L.  Koch. 
The  nest  now  figured  is  new  to  science,  and  its  being  formed  in  a 
situation  where  excavation  in  the  solid  earth  is  not'required  somewhat 


f   z  ^ 
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confirms  the  interpretation  above  implied  from  the  absence  of  the 
spines  on  the  falces.  This,  however,  cannot  be  taken  as  conclusive, 
inasmuch  as  in  the  genus  Moffffridgea,  Cambr.,  there  is  a  similar 
absence  of  spines  on  the  falces,  while  in  an  allied  genus  (Dendricon, 
Cambr.)  they  are  present ;  but  the  known  Spiders  of  each  of  these 
two  genera  form  their  trapdoor  nests  in  similar  situations,  t.  e.  in  the 
interstices  of  the  rough  bark  of  trees.  I  am  also  glad  to  be  able  to 
give  a  figure  and  description,  in  the  present  paper,  of  Dendricon 
rastratum,  Cambr.,  a  genus  and  species  characterized  and  described 
some  time  since  (P.  Z.  S.  1 889,  p.  250)  from  a  few  dried  fragments 
of  the  Spider,  which  had  been  crushed  to  pieces  in  transit.  The 
perfect  specimen,  now  in  the  British  Museum,  bears  out  the  generic 
distinction  accorded  to  the  fragments  mentioned.  Another  very 
remarkable  Theraphosid  described  below  was  received  from  India, 
from  Dr.  Walsh  (of  the  General  Hospital,  Calcutta).  It  possesses 
only  two  spinners,  and  consequently  needs  not  only  a  new  genus, 
but  a  new  subfamily  for  its  reception. 

Along  with  the  above-mentioned  species  is  also  described  a  fine 
Spider,  nearly  aUied  to  the  very  remarkable  Robsonia  marina,  Uector, 
which  last  lives  in  holes  of  the  rocks  in  the  sea  below  high-water 
mark,  in  New  Zealand.  I  received  no  information  as  to  the  habits 
of  the  present  Spider,  but  should  imagine  them  to  be  like  those  of 
Dr.  Hector's  species.  Among  Mr.  Abraham's  S.-African  Spiders 
were  several  adult  specimens  of  Stegodyphua  gregaritu,  Cambr., 
of  which  the  large  nest,  numerously  inhabited  by  Spiders  of  all 
ages,  some  time  ago  in  the  Society's  Gardens  \  came  from  the 
same  quarter  of  the  globe.  Mr.  Abraham,  however,  says  that  the 
nest  of  this  Spider  sometimes  attains  the  enormous  dimensions  of 
twelve  feet. 

Fam.  Thbraphosid^s. 

Subfam.  Diplothelidjk.    (Spinners  2.) 

DiPLOTHELE,  gen.  nov. 

Characters  of  the  Genua. 

Cephalothorax  oval,  rather  truncated  in  front. 

Eyes  very  unequal  in  size,  placed  on  a  distinct  protuberance, 
forming  a  square ;  the  fore  laterals  and  hind  laterals  occupy  the 
four  comers  of  the  square,  and  are  placed  obliquely,  catting  off  the 
angles ;  the  fore  ana  hind  centrals  form  a  transverse  quadrangle 
within  the  square,  nearest  the  hinder  part. 

Lege  rather  strong,  moderatelv  long,  4,  1,  2,  3,  but  not  differing 
greatly  in  length ;  furnished  with  hairs  and  bristles  only,  a  few  of 
the  latter  beneath  the  tibiae  and  metatarsi  of  the  third  and  fourth 
pairs  being  of  a  spinous  character ;  the  tarsi  of  the  first  two  pairs 
terminate  with  a  strong  compact  elaw-tuft,  pointed  in  front ;  the 
terminal  claws  appeared  to  be  two,  curved,  but  not  strong,  and 
without,  so  fieir  as  could  be  seen,  any  denticidation.  The  claw-tuft 
on  the  two  hinder  pairs  is  less  compact,  not  pointed,  and  more 

^  Preaented  by  Lord  WaUingbam. 
Proc.  Zool.  Soc.— 1890,  No.  XLII.  42 
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divided.  Each  tarsus  has  a  not  very  dense  scopola  beneath  it, 
least  dense  on  those  of  the  third  and  fourth  pairs. 

Falces  strong,  projecting,  and  armed  with  some  strong,  curved 
claws  at  the  fore  extremity,  just  in  front  of  the  base  of  the  fang. 

Maxincs  cylindrical,  divergent ;  the  inner  comer  of  the  anterior 
extremity  very  slightly  prominent. 

Labium  short,  slightly  hollow-truncate  at  the  apex,  which  is  but 
little  less  wide  than  the  base. 

Sternum  oval,  rather  broadest  behind. 

Spinners  two  only ;  moderate  in  length  and  strength,  two-jointed, 
and  upturned. 

DiPLOTHELE  WALSHi,  sp.  u.    (Plate  XLIII.  fig.  I.) 

Length  of  an  immature  female,  rather  over  4  lines. 

The  colour  of  the  cephalothorax  and/alces  is  pale  yellow-brown, 
the  normal  converging  indentations  marked  by  darker  lines ;  the 
thoracic  indentation  is  moderate  in  depth,  curved,  the  convexity  of 
the  curve  directed  backwards ;  the  surface  is  furnished  with  hairs  and 
slender  bristles.  The  profile  line  of  the  caput  is  slightly  curved 
behind  the  ocular  protuberance,  but  runs  off  pretty  evenly  and 
gradually  to  the  hinder  margin.  The  posterior  side  of  the  ocular 
protuberance  is  abrupt,  the  anterior  rather  less  so. 

The  fore  lateral  eyes  are  largest  of  the  eight,  next  are  the  fore  cen* 
trals,  and  the  hind  centrals  are  the  smallest ;  these  last  are  contiguous 
to  the  hind  laterals,  and  with  them  are  of  a  shining  white  colour ;  the 
fore  laterals  are  pearly,  the  fore  centrals  dark  grey.  The  latter  are 
placed  on  a  largish  black  patch,  the  rest  are  more  or  less  widely  edged 
with  a  similar  colour.  The  fore  laterals  are  seated  on  the  anterior 
slope  of  the  protuberance  and  look  straight  forward  ;  between  them 
are  a  few  strong  black  recurved  bristles. 

The  legs  (together  with  the  palpi,  which  are  leg-like  and  similarly 
furnished)  are  of  a  yellow  hue,  as  also  are  the  maxillsB,  labium,  and 
sternum ;  towards  the  hinder  extremity  of  the  upperside  of  the  tarsus 
of  each  of  the  first  two  pairs  of  legs  and  of  the  palpi  b  a  group  of 
three  or  four  black,  clavate,  or  racquet-shaped  hairs. 

The  falces  are  furnished  with  numerous  hairs  and  strong  bristles, 
besides  the  rdteau  of  curved  spines  at  their  fore  extremity  on  the 
upperside.     The  fang  is  strong,  curved,  and  of  moderate  length. 

The  abdomen  b  oval,  of  a  dull  clay-yellow  colour,  marked  on  the 
upper  part  and  sides  with  broken  transverse  black  fasciee  of  varied 
width  and  clearness  of  definition,  those  on  the  anterior  half  being  the 
strongest  and  best  defined  ;  it  is  clothed  above  with  hairs  and  a  few 
slender  bristles,  underneath  with  hairs  only. 

The  spinners  are  two  only  in  number  and  two-jointed,  unless  the 
small  but  distinct  portion  at  the  extremity,  on  which  the  spinnerets 
(or  spinning-tubes)  are  placed,  be  taken  to  form  a  third  joint. 

An  immature  female  of  this  very  interesting  and  remarkable  Spider 
was  sent  to  me  from  Orissa,  Calcutta,  by  Dr.  Walsh  (of  the  Calcutta 
General  Hospital).  The  possession  of  only  two  spinners  differentiates 
it  from  all  others  of  the  Theraphosid^B  known  to  me,  and  by  this,  as 
well  as  by  other  important  characters,  such  as  the  possession  of  spines 
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at  the  extremities  of  the  falces,  hut  no  spiny  armature  on  the  legs, 
the  position  of  the  eyes»  and  the  form  of  the  claw-tufts,  it  may  be 
readily  distinguished.  A  nest  accompanied  the  Spider,  but  was 
unfortunately  too  much  damaged  to  enable  me  to  do  more  than  to  note 
that  it  was  a  round  cylindrical  hole,  lined  with  white  silk  and  covered 
with  a  hinged  lid  or  door  somewhat  between  the  cork  and  wafer  types 
in  character. 

Genus  Dbndricon,  Cambr.  P.Z.S.  1889,  p.  250. 

PseudidiopSf  Simon,  Ann.  Soc.  £nt.  Fr.  1889,  s^r.  6,  torn.  iz. 
pp.  182,  215,  pi.  i.  fig.  3. 

In  characterizing  this  genus  (/.  c.  suprd)  the  only  materials  avail- 
able were  a  few  fragments  of  the  Spider,  but  as  these  comprised  a 
fore  leg,  a  falx,  the  labium,  and  one  of  the  maxillae,  it  appeared  to 
me  sufficient  to  establish  the  genus  upon.  Subsequent  examination 
of  a  perfect  specimen,  as  well  as  the  characters  given  by  M.  Simon 
(/.  c.  supra),  have  justified  this  opinion.  A  conjecture,  however, 
hazarded  as  to  the  affinity  of  this  genus  to  Moggridgea,  Cambr. 
(based  on  the  character  and  position  of  its  trapdoor  nest  and  some 
points  of  structures),  is  not  borne  out.  The  position  of  the  eyes,  in 
the  perfect  specimen  which  has  since  come  under  my  notice,  shows 
that  it  is  more  nearly  allied  to  Idiopa,  Perty.  There  seems  little 
doubt  but  that  it  is  identical  with  the  Spider  described  by  M.  Simon 
from  Cayenne. 

Dendricon  rastratum,  Cambr.    (Plate  LIII.  fig.  2.) 

An  adult  female. 

The  cephalothorax  and /aZce«  are  of  a  pitchy  black  colour.  The 
legs  rather  paler,  with  an  olive  tinge.  The  abdomen  is  of  a  deep 
purplish  brown.  Spinners  four;  those  of  the  inferior  pair  are 
smdl  and  cylindrical,  the  superior  ones  short,  two-jointed,  upturned, 
not  visible  when  looked  down  at  from  above.  The  relative  length 
of  the  legs  is  4,  1,  3,  2,  or  4, 1,  2,  3.  The  caput  just  at  the  occipital 
junction  is  strongly  prominent. 

The  eyes  are  m  two  widely  separated  groups,  two  very  near 
together  occupying  a  small  prominence  at  the  middle  of  the  fore 
extremity  of  the  caput,  the  remaining  six  in  a  transverse  oval  figure 
at  some  distance  behind ;  four  of  these  six  form  a  curved  transverse  Une, 
the  convexity  of  the  curve  directed  backwards,  and  a  little  way  in 
front  are  the  other  two,  being  the  largest  of  the  eight,  and  separated 
(apparently)  by  rather  less  than  a  diameter's  interval.  The  two 
central  eyes  of  the  curved  row  are  widely  separated,  and  each  is 
about  (or  perhaps  less  than)  a  diameter's  distance  from  the  end  eye 
on  its  side. 

Another  example,  examined  at  the  same  time  as  the  one  above 
described,  may  possibly  turn  out  to  be  of  a  different  species, 
though  without  further  examination  (which  I  am  at  present  unable 
to  make)  I  hesitate  to  describe  it  as  distinct.  In  this  specimen  the 
general  hue  was  yellow-brown,  the  proportionate  length  and  breadth 
of  the  cephalothorax  seemed  slightly  different,  the  eyes  were  more 

42^ 


624  REV.  O.  p.  CAMBRIDGE  ON  [Nov.  18 

closely  grooped  together  and  varied  a  little  in  their  relative  positioa« 
and  the  Spider  itself  was  smaller.  The  above  examples  are  in  the 
British  Musenm,  and  were  kindly  submitted  to  me  by  Mr.  Pocock. 
Two  nests  accompanied  them,  one  of  which  was  exactly  like  the  one 
described  (P.  Z.  S.  1889,  p.  250) ;  the  other  was  a  little  different, 
though  not  more  so  than  might  be  quite  consistent  with  the  identity 
of  their  species. 
Haib.  Bahia. 

Genus  Migas,  L.  Koch. 

MiGAS PARADOXUS, L.Koch,  Arachu.  Austr.  i.  p.  467, t.  xxxvL  f.  1. 

An  adult  female  of  this  Spider  from  New  Zealand  was  contained 
in  the  collection  submitted  to  me  by  Mr.  F.  Taylor,  as  well  as  one 
of  its  trapdoor  nests  (Plate  LIII.  fig.  3)  found  at  the  roots  of  fern. 
It  was  about  an  inch  and  a  half  in  length,  covered  with  particles  of 
soil  and  decayed  vegetable  matter,  and  protected  by  a  thin  wafer-lid 
attached  by  a  weak  silken  hinge.  I  do  not  believe  that  the  nest  of 
this  Spider  has  been  described  before,  and  its  being  found  attached 
to  the  roots  of  fern,  where  the  Spider  could  obtain  a  suitable  position 
without  itself  excavating  an  independent  hole  in  the  soil,  is  quite  in 
accordance  vrith  the  absence  of  those  strong  spines  at  the  extremity 
of  the  falces  with  which  Spiders  whose  known  habits  are  to  excavate 
their  dwellings  in  the  hard  soil  are  invariably  furnished. 

Family  DRASsiDiS. 
Platyoides,  gen.  nov. 

Cephalothorax  a  little  longer  than  broad,  btoadest  behind,  flattened 
above,  the  caput  and  thorax  being  on  the  same  level ;  normal  inden- 
tations distinct  but  not  strong,  except  the  thoracic  indentation, 
which  is  rather  long  and  deep. 

^yes  in  two  transverse,  slightly  curved  rows,  the  convexity  of  which 
is  directed  forwards,  the  anterior  row  shortest  and  close  to  the  lower 
margin  of  the  clypeus ;  small  and  not  greatly  differing  in  size ;  the 
hind  centrals  slightly  smallest  and  wider  apart,  as  well  as  forming  a 
longer  line  than  those  of  the  fore  central  pair.  Those  of  the  lateral 
pairs  seated  on  slight  tubercles.  The  four  centrals  form  a  square 
whose  posterior  side  is  longer  than  the  rest.  The  hind  centrab  are 
much  nearer  to  each  other  than  each  is  to  the  hind  lateral  on  its 
side,  and  the  same  holds  good,  though  in  a  less  degree,  in  respect  to 
the  fore  central  eyes. 

Falces  long,  projecting,  abruptly  prominent  above  towards  the 
base,  divergent,  and  thickly  furnished  with  hairs  on  their  inner  sides. 
The  fang  is  long,  sharp-pointed,  and  much  curved. 

Legs  moderately  long,  and  not  differing  very  greatly  in  length,  4, 
2,  1,  3.  The  coxae  and  genuce  are  of  rather  unusual  comparative 
length,  especially  the  coxae  of  the  fourth  pair,  which  are  double  the 
length  of  those  of  the  first  pair,  while  the  genua  of  the  second  pair 
is  the  longest  and  that  of  the  third  pair  the  shortest.  The  tarsi  are 
all  very  short,  and  terminate  with  two  curved  claws,  each  furnished 
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with  two  small  teeth  near  the  middle  on  its  inner  side.  The  1^  are 
famished  with  slender  hristles  and  hairs  only»  many  of  which  had 
prohably  been  rubbed  ofP,  no  spines  being  yisible. 

Paljpi  slender,  and  similar  to  the  legs  in  armature. 

MaxiU€e  long,  moderately  strong,  and  of  very  characteristic  form, 
rather  inclined  towards  the  labium,  enlarged  near  the  extremities, 
where  they  are  obliquely  truncated  from  the  outer  side  inwards,  the 
truncation  thickly  clothed  with  hairs ;  the  palpi  arising  from  about 
halfway  towards  the  extremity. 

Labium  slightly  more  than  half  the  length  of  the  maxillse,  sides 
parallel,  rounded  at  the  apex. 

Sternum  oval,  rather  broadest  behind. 

Abdomen  oblong,  rather  flattened  above,  somewhat  truncated 
before,  and  obtusely  pointed  behind.  Spinners  short,  compact, 
inferior  pair  rather  longest  and  strongest,  and  placed  immediately 
beneath  the  hinder  extremity  of  the  abdomen. 

Platyoides  abrahami,  sp.  n.    (Plate  LIII.  fig.  4.) 

Adtdt  female,  length  (not  including  the  falces)  very  nearly  6  lines. 
The  colour  of  the  cephalothorax  and  falces  is  a  liyer-coloured  brown, 
the  normal  grooves  and  indentations  blackish. 

The  legs  have  the  tarsi,  metatarsi,  tibi«,  and  genuse  of  a  rather 
olive-brown,  the  remainder  dull  orange-yellow. 

The  palpi  are  olive-brown,  as  also  are  the  maailke  and  labium^ 
the  last  being  darkest. 

The  sternum  is  dull  orange,  with  a  narrow  reddish-brown  margin. 

The  abdomen  is  thmly  clothed  with  short  hairs,  and*  of  an  almost 
uniform  dull  black  above,  paler  along  the  middle  of  the  upperside, 
and  with  traces  of  transverse  pale  oblique  lines  just  above  the  spinners, 
but  no  distinct  pattern  visible,  though  this  may  have  been  owing  to 
the  rather  damaged  condition  of  the  type  specimen ;  the  underside 
is  of  a  uniform  pale  dull  yellow-brown. 

Hab,  S.  Africa. 

Genus  Robsonia,  Cambr. 
RoBSONiA  formidabilis,  sp.  u.    (Plate  LIII.  fig.  5.) 

Adult  male,  length  4|  to  nearly  7  lines,  to  end  of  falces  7  to  9| 
lines ;  length  of  female,  including  the  falces,  9|  lines. 

Cephalothoraaf,  falces,  labium,  maanlhe,  and  sternum  rich  liver- 
colour.  Legs  and  palpi  yellow-brown,  tinged  with  reddish. 
Abdomen  dull  brown. 

The  cephalothorax  is  slightly  longer  than  the  falces,  of  a  broad- 
oval  form,  truncated  in  front ;  the  lateral  marginal  constriction  at  the 
caput  is  slight ;  the  caput  and  thorax  are  uniformly  convex,  with 
very  slightly  marked  normal  indentations,  and  the  surface  is  clothed, 
but  not  densely,  with  rather  short,  light  brownish  fine  hairs. 

The  falces  are  long,  slightly  shorter  than  the  cephalothorax, 
powerful,  projecting,  and  curved,  with  strong  teeth  on  their  inner 
sides,  where  they  are  also  furnished  with  numerous  hairs.  The  fang 
lies  a  little  obliquely ;  it  is  long  and  strong,  and  slightly  curved. 
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The  eyes  are  in  the  nonnal  posiUon,  but  those  of  the  hind  central 
pair  are  much  nearer  together  than  each  is  to  the  lateral  eje  on  its 
side  in  the  same  row,  the  interval  being  nearly  double  the  extent  of 
that  between  the  centrals. 

The  legs  are  moderate  in  length  and  strength,  1,  4,  2,  3,  destitute 
of  spines,  bnt  pretty  densely  clothed  viith  hairs,  those  beneath  the 
metatarsi  and  tarsi  almost  amounting  to  a  scopula  ;  terminal  daws 
strong,  those  of  the  superior  pair  furnished  with  6-7  small  cloee-set 
teeth  towards  their  base. 

The  palpi  are  rather  long,  slender.  The  radial  joint  is  double  the 
length  of  the  cubital,  and  has  a  bifid  projection  at  its  outer  extremity, 
the  lower  limb  being  longest  and  strongest.  The  digital  joint  is  long 
narrow-o?al.  The  palpal  organs  are  simple,  not  very  prominent,  with 
a  slender  reddish  filiform  spine  round  their  margins  on  the  outer  side. 

The  abdomen  is  densely  clothed  with  short  pale  brownish  hairs. 
Spinners  normal. 

The  sexes  resemble  each  other. 

This  fine  Spider  is  nearly  allied  to  Robsoma  marina,  Hector,  a 
New-Zealand  species  (P.  Z.  S.  1879,  p.  687,  pi.  lii.  fig.  4), 
resembling  it  closely  in  general  form  and  structure ;  but  it  may  easily 
be  distinguished  by  its  larger  size,  stouter  form,  much  denser  hairy 
clothing,  and  (notably)  by  the  total  absence  of  spines  on  the  legs, 
and  the  relative  position  of  the  eyes,  those  of  the  posterior  row  in 
B.  marina  being  separated  from  each  other  by  equal  intervals,  while 
in  the  present  species  the  interval  between  the  central  pair  is  nearly, 
if  not  quite,  double  that  between  each  and  the  lateral  eye  next  to  it. 

I  have  no  information  respecting  the  habits  of  this  Spider,  but 
from  its  near  alliance  to  the  New-Zealand  species  I  should  imagine 
it  to  be  semi-aquatic  like  that  one. 

Hab.  Gape  of  Grood  Hope. 

Fam.  Eresidjk. 
Grenus  Stegodyphus,  Sim. 

'Stegodyphus  gr^garius,  Cambr.  P.  Z.  S.  1889,  p.  42,  pi.  ii. 
fig^.  4,  5. 

Several  adult  females  of  this  Spider  were  among  those  submitted 
to  me  by  Mr.  F.  Taylor  from  S.  Africa,  and  forwarded  to  him  by 
the  Rev.  Nendick  Abraham.  Nests  of  this  species  appear,  from  Mr. 
Abraham's  account,  to  attain  a  great  size,  sometimes  as  much  as  12 
feet  in  extent.  Their  habits  in  nature,  from  Mr.  Abraham's  account, 
seem  to  correspond  very  closely  with  those  evidenced  by  them  in 
captivity  in  the  Society's  Gardens  (see  /.  c.  supra). 

Fam.  EpEiRiDiB. 

Genus  Argyroepeira. 

Argyroepeira  blanda,  sp.  n.     (Plate  LIII.  fig.  6.) 

Length  of  an  immature  female,  4  lines. 

This  species  is  of  the  ordinary  form.  The  whole  of  the  fore  part 
(including  the  cephalothorax,  legs,  and  falces)  yellow.    Legn  rather 
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short,  1,  2,  4,  3,  the  spines  few  and  slender.  The  fdleeB  strong* 
vertical,  and  prominent  at  their  base  in  front.  The  eye9  are  small, 
seated  on  black  spots ;  the  four  centrals  form  a  small  trapezoid  a 
little  longer  than  broad  ;  the  laterals  not  being  ^atly  removed  from 
the  centrals,  seated  on  a  small  tubercle,  and  contiguous  to  each  otlier. 
The  curve  of  the  anterior  row  of  eyes  is  the  strongest,  the  curves,  as 
usual,  opposed — t.  e,  that  of  the  anterior  row  directed  forwards,  and 
of  the  posterior  backwards. 

The  9temum  is  black-brown,  furnished  at  its  fore  part  with  long 
hairs. 

The  abdomen  is  large,  oblong,  slightly  tapering  to  the  spinners, 
and  projects  over  the  thorax ;  it  is  of  a  uniform  closely  reticulated 
silvery  hue  above,  excepting  an  irregular  blackish  patch  close  to  a 
low  prominence  on  each  side  near  the  fore  extremity  ;  there  is  also  a 
slender  blackish  longitudinal  central  line,  emitting  a  fine  black  cross- 
line  in  front,  still  finer  oblique  lines  on  each  side  of  the  hinder 
half,  and  two  black  elongate  patches  at  the  posterior  extremity,  near 
together  and  converging  to  the  spinners.  The  sides  of  the  abdomen, 
the  hinder  part  of  which  projects  well  over  the  spinners,  are  blackish, 
obliquely  streaked  with  silver ;  the  underside  has  a  large  central, 
uniform,  silver  area,  parallel  on  the  sides,  square  before,  and  rounded 
behind.  The  spinners  are  encircled  with  four  round  silvery  spots, 
the  anterior  pair  being  the  largest  and  widest  apart. 

This  Spider,  though  much  resembling  some  species  from  Ceylon 
and  South  America,  is,  I  think,  new  to  science. 

Hah.  S.  Africa. 

Genus  Tetragnatha. 
Tetragnatha  taylori,  sp.  n.     (Plate  LIII.  fig.  7.) 

Adult  female,  length  5  lines.  Length  of  the  falces  over  2  lines, 
and  exceeding  in  length  that  of  the  cephalothorax. 

This  Spider  is  of  the  ordinary  T,  extenaa  form,  but  the  falces  are 
very  divergent,  and  project  more  in  the  same  plane  with  the  cephalo- 
thorax than  in  that  species.  The  fang  is  very  long  and  strong, 
bicurvate,  with  a  slight  projecting  point  in  the  middle  on  the  inner 
side,  and  abruptly  bent  at  the  base  close  to  its  articulation  with  the 
falx,  and  has  a  small  tooth  there  on  the  outer  side.  On  each  side  of 
this  articulation  the  falx  has  a  strong  sharp  tooth  ;  that  on  the  under 
(and  outer)  side  is  much  the  strongest  and  close  to  the  articulation. 
The  inner  side  of  the  falx  is  armed  (next  to  the  fang)  with  two  strong 
teeth  placed  transversely ;  these  are  followed  by  two  converging 
longitudinal  closely-set  rows  of  other  teeth,  which  decrease  in  size 
towards  the  base  of  the  falx  ;  the  inner  row  being  the  shortest,  but 
its  teeth  the  strongest. 

The  leg9  are  long — 1,  4,  2,  3  ;  the  spines  few  and  slender. 

The  eyes  are  placed  in  two  transverse,  almost  concentric,  curved 
rows  ;  the  interval  between  the  laterals  being  nearly  equal  to  that 
which  separates  the  central  pairs.  The  four  central  eyes  form  a 
square  whose  anterior  side  is  rather  the  shortest ;  and  those  of  the 
hind  central  pair  are  slightly  nearer  together  than  each  is  to  the 
hind  lateral  eye  on  its  side.     The  clypeus  is  vertical,  and^its  height 
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equals  half  ibat  of  the  facial  space.  The  colour  of  the  cephalothoraz 
is  a  deep  blackish  browu ;  the  ocular  area,  a  longitudinal  central  line 
on  the  caput,  and  some  converging  streaks  on  the  thorax  yellow. 
Looked  at  in  profile,  the  caput  is  rather  raised  above  the  thorax. 
.  The  legs  nud  fakes  are  yellow-brown ;  the  fang  deep  black-brown, 
and  towards  the  extremity  red-brown. 

The  abdomen,  in  the  onh  example  examined,  was  of  a  uniform 
blackish  hue,  but  this  probably  arose  from  its  imperfect  state  of 
preservation.  It  was  large  in  Aront,  tapering  to  an  obtuse  termina- 
tiou  behind. 

Sab.  S.Africa. 

C<ER08TRi8  ALBiCEPS,  sp.  u.     (Plate  LIII.  fig.  8.) 

Adult  female,  length  7|  lines. 

Cephalothorax  short,  broad,  and  of  the  characteristic  form  belong- 
ing to  this  genus.  The  upper  part  of  the  caput  is  white,  densely 
clothed  with  shining  white  pubescence.  Clypeus  black,  clothed  with 
short  grey  and  brownish  hairs ;  thorax  behind  black,  on  the  sides 
bright  and  red,  almost  scarlet. 

Eyes  small.  Four  centrals,  on  a  protuberance,  form  a  trapesoid, 
of  which  the  posterior  end  is  longest  and  the  sides  shortest 

Fakes  powerful,  vertical,  black,  clothed  with  brownish  hairs. 

Legs  not  very  long,  strong,  relative  length  4,  1,  2,  3  ?,  difficult  to 
decide  owing  to  their  damaged  state.  Femora  thinlv  clothed  with 
fine  hairs,  bright  shining  chestnut-red,  with  the  antenor  extremities 
shining  purple-black  ;  the  rest  thinly  clothed  with  grey,  white,  and 
brownish  hairs  and  pubescence,  black  beneath  the  extremities  of  the 
tibise,  and  irregularly  annulated  with  black  and  white  on  the  metatarsi 
and  tarsi. 

Abdomen  large,  somewhat  round,  with  two  very  large  long  divei^nt 
protuberances  on  the  fore  half  of  the  upperside  of  a  slightly  tapering 
form,  and  cleft  into  two  parts,  or  bifid,  at  the  extremities.  Slightly 
in  front  of  and  between  these  is  a  small,  sharp,  conical  hump,  and 
two  smaller  ones  also  in  a  transverse  line  wide  apart,  behind,  towards 
the  spinners.  The  colour  of  the  abdomen  is  black-brown,  clothed 
with  greyish  and  brownish  pubescence,  excepting  a  large  subtriangular 
patch  at  the  fore  extremity  densely  clothed  with  short  shining  white 
hairs.  Perhaps  in  well-preserved  examples  there  may  be  some 
distinct  pattern  visible,  but  the  only  example  seen  was  dried,  and 
from  injury  and  shrinking  it  was  difficult  to  get  more  than  a  general 
idea  of  its  form,  colours,  and  indument. 

A  fine  and  striking-looking  species  owing  to  the  strong  contrast  of 
the  colours  of  the  cephalothorax.  It  is  nearly  allied  to  C.  eowani, 
Butl.,  a  Madagascar  species  (P.  Z.  S.  1882,  p.  103,  pi.  vi.  fig.  4), 
but  is  a  very  much  larger  Spider,  and  I  think  distinct,  though  I 
suspect  that  when  the  various  African  species  of  Cosrostris  come  to 
be  collected  in  lengthened  series  from  different  localities,  great 
variations  will  be  found  to  exist  both  in  size  and  other  specific 
characters. 


c 

H 
1 

2 
n 

C 


PZ.S  1590  F.  r. 


p^p 


:?er;G«.u*. :  ;:>ar.lf  y  n»\  rt  L'h 


M*N   rlarw-i'c    it^j 


1  10.BELGi:0STOMUS   CCMPTCNI  . 
11.  APATEOPHOLIS   LANIATUS   . 


1890.]  ON  SOME  UPPER  CRETACEOUS  FISHES.  629 

EXPLANATION  OP  PLATE  LIH. 
Fig.  1.  Diplothele  walshi,  p.  622. 

1  a.  Spider  in  profile,  without  legs ;  1  b,  sternum  and  labium ;  1  c, 
eyes  from  above  and  behind ;  1  d^  extremity  of  falx ;  1  e,  tarsus  of  leg 
of  Ist  pair ;  If,  hinder  part  of  abdomen,  and  spinners  in  profile ;  1  y, 
ditto  from  below ;  1  h,  one  of  the  maxillte. 

2.  JDendricon  rcutrtztum,  p.  623. 

2  a,  cephalothorax  in  profile,  without  legs ;  2  b,  eyes  from  aboTe  and 
behind;  2  o,  spinners  from  belQW. 

3.  Miff  as  paradoxus^  p.  624.    Nest. 

4.  Platf/oldes  abrahami,  p.  625. 

4  «,  underside,  showing  maxillaB,  labium,  and  sternum;  45,  eyes 
from  above  and  behind ;  4  c.  Spider  in  profile,  without  legs ;  4  d, 
extremity  of  tarsus  of  3rd  pair  ot  legs ;  4  «,  spinners  from  below ;  4/, 
genital  aperture ;  4y,  lengths  of  the  four  legs. 

5.  Bobsonia /ormidabilia,  p.  6&. 

6  a,  eyes  from  above  and  behind ;  5  ft,  Spider  in  profile,  without  legs ; 
5  c,  right  palpus  from  outer  side ;  6  d,  lengths  of  two  examples. 

6.  Jrgyroepeira  btandOy  d.  627.    Abdomen,  upperside. 

6  a,  ditto  in  profile. 

7.  letroffnatha  taylcri,  p.  627.    One  of  the  falces, 
a  Ctertrfw  a^fttc^,  p.  628. 

3.   On  some  Upper  Cretaceous   Fishes  of  the  Family  of 
AspidorhyncAida.     By  A.  Smith  Woodward,  F.Z.S. 
of  the  British  Museum  (Natural  History). 
[Beoeiyed  November  4, 1890.] 
(Plates  LIV.  &  LV.) 

Among  the  fishes  met  with  in  Upper  Cretaceous  rocks,  there  are 
very  few  representatives  of  the  "  ganoid  "  types  so  characteristic  of 
earlier  Mesozoic  formations.  Solitary  survivors,  however,  do  occur 
in  almost  every  fish-fauna  oflate  Cretaceous  date  hitherto  discovered  ; 
and  conspicuous  among  these  are  members  of  the  remarkably  speci- 
alized family  of  Aspidorhynchidse.  It  is  of  much  interest  to  com- 
pare the  latest  species  of  such  a  family  with  those  by  which  it  was 
represented  at  earlier  periods ;  and  a  large  series  of  specimens  in  the 
British  Museum  now  enables  thb  comparison  to  be  made  in  a  more 
satisfactory  manner  than  has  hitherto  been  possible.  A  number  of 
undescribed  fossils  from  the  Upper  Cretaceous  of  Brazil  are  referable 
to  the  genus  JBelonostomus,  and  reveal  most  of  the  principal  external 
characters  of  the  species  they  represent;  while  some  fine  examples 
of  another  genus,  as  yet  imperfectly  described  and  inaccurately  de- 
termined, prove  the  occurrence  of  an  allied,  though  more  specialized, 
fish  in  the  corresponding  formation  of  Mount  Lebanon,  Syria. 

Genus  Belonostomus. 

[L.  Agassiz,  Poiss.  Foss.  vol.  ii.  pt.  ii.  1844,  p.  140.] 

Belonostomus  comptoni.    (Plate  LIV.,  Plate  LV.  figs.  I-IO.) 

1841.  Aspidorhynchua  comptoni^  L.  Agassiz,  Edinb.  New  Phil. 
Journ.  voL  xxx.  p«  83. 
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1844.  Aspidorhynchua  eomptani^  L.  Agassiz,  Comptes  Rendus, 
vol.  xviii.  p.  1009. 

The  horizon  from  which  the  BraziliaD  fossils  were  obtained  has 
long  been  well  known.  The  fish-fauna  was  briefly  noticed  by 
Agassiz  so  long  ago  as  1841  and  1844  (loc.  cit,\  and  Prof.  Cope 
described  one  of  the  genera  in  1871  ^  while  the  present  writer  treated 
another  genus  at  still  greater  length  in  the  'Proceedings'  of  this 
Society,  June  2drd,  1887^.  As  in  the  case  of  RhaeoUpis^  already 
described,  the  examples  of  Belonoatomus  occur  in  nodules  in  abeauti- 
fiil  state  of  preservation,  though,  on  account  of  the  form  of  the 
fish,  the  specimens  are  always  incomplete.  As  a  rule,  the  lon^  body 
is  bent  upon  itself  at  about  the  middle  point,  the  tail  thus  lymg  in 
close  proximity  to  the  head  (Plate  LIY.) ;  and  in  no  instance  is  the 
slender  elongated  snout  completely  preserved.  Several  typical  por- 
tions of  the  fish  are  shown  in  the  accompanying  drawings  (Plates  LIY., 
LY.),  and  the  Brit.  Mus.  register-numbers  of  some  of  the  more  im- 
portant specimens  are  placed  in  brackets  after  the  various  descriptions 
of  anatomical  characters  which  they  specially  demonstrate.  All 
measurements  are  given  in  decimal  fractions  of  the  metre. 

General  Form, — Owing  to  the  death-contortion,  it  is  not  readily 
possible  to  estimate  the  precise  proportions  of  the  fish  under  consi- 
deration. The  trunk,  however,  must  have  sometimes  attained  a  total 
length  of  not  less  than  0*55  ;  and  the  maximum  depth  of  such  an 
individual,  shortly  behind  the  pectoral  arch,  would  be  about  0*08. 
The  total  length  of  the  head  and  opercular  apparatus  of  a  fish  of  this 
size  would  probably  not  exceed  0*24.  As  usual  in  the  genus,  the 
head  and  trunk  are  much  laterally  compressed,  and  the  fins  are 
relatively  small. 

Head  and  Opercular  Apparatus, — ^The  long,  narrow  cranial  roof  is 
flattened  in  the  middle  and  beautifully  ornamented  with  close,  thick, 
vermiculating  rugae  of  ganoine,  which  have  numerous  short  branches, 
and  are  chiefly  disposed  in  a  longitudinal  direction  upon  the  rostral 
region  (no.  15495  a).  Behind  the  parietals,  a  pair  of  large  supra- 
temporal  plates  continues  the  roof  backwards  as  far  as  the  hinder 
extremity  of  the  upper  border  of  the  operculum  (no.  P.  975  h).  In 
advance  of  the  frontals,  the  snout  tapers  rapidly  into  a  very  slender 
rostrum,  of  which  the  base  is  shown  from  above  in  Plate  LY.  fig.  1. 
Seen  in  profile  (no.  P.  3810),  the  much  elongated  frontal  and  ros- 
tral region  inclines  gradually  downwards  from  the  short  parietal 
region,  which  continues  the  dorsal  plane  of  the  trunk ;  and  the  nar- 
row, well-developed  parasphenoid  bone  is  parallel  with  the  parietal 
roof.  There  are  extensive  ossifications  in  the  otic  region,  but  no 
interorbital  septum  occurs.  A  remarkable  pair  of  large  longitudinal 
tubular  ossifications  is  also  shown  in  transverse  sections  of  the  rostrum 
(Plate  LY.  fig.  2),  these  structures  extending  almost  or  quite  as  far 
backwards  as  the  orbital  space.  They  are  probably  ethmoidal  in 
character,  and  destined  for  the  protection  of  the  elongate  pedicles 
of  the  olfactory  lobes.    The  bones  of  the  mandibular  suspensorium 

^  Anadopoffon,  E.  D.  Cope,  Proc.  Amer.  Phil.  Soc.  vol.  xii.  (1871),  p.  53. 
(Founded  upon  the  undescribed  Cladocyclus  aardneri,  Agase.) 
*  Rhacolepis,  Smith  Woodward,  P.  Z,  S.  1887,  pp.  535-542,  pis.  xlvi,  zlvii. 
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and  pterygo-quadrate  arch  are  relatively  large  and  expanded  laminae, 
of  which  the  hyomandihular  (Plate  LY.  fig.  3)  is  the  only  element 
well  displayed  in  the  fossils  under  consideration.  The  truncated  upper 
extremity  of  this  bone  is  less  than  half  as  broad  as  its  inferior 
expansion,  and  a  few  irregular  ridges  radiate  from  the  middle  of  its 
upper  moiety,  opposite  the  point  at  which  the  short  and  stout  process 
(p.)  for  articulation  with  the  operculum  occurs.  The  entopterygoid 
is  a  long,  narrow,  lenticular  bone,  adjoining  the  upper  margin  of  the 
short  metapterygoid  and  large  ectopterygoid  elements  (no.  P.  3810). 
There  is  no  definite  information  concerning  the  mandibular  and 
maxillary  bones,  and  the  only  teeth  to  be  observed  are  very  minute 
slender  conical  cusps,  which  seem  to  have  been  arranged  in  clustered 
series  upon  a  hinder  bone  of  the  upper  jaw  and  the  splenial  (nos. 
28616  and  P.  975  b).  Round  the  eye  some  very  small  membrane 
bones  represent  a  discontinuous  or  rudimentary  circumorbital  ring 
(Plate  LIV.  fig.  1,  CO.)  ;  and  two  trapezoidal  elements  of  a  large  sub- 
orbital series  («.o.)  cover  the  whole  of  the  space  between  the  circum- 
orbitals  and  the  preoperculnm,  while  a  third  irregularly  triangular 
bone  adjoins  these  below.  The  preoperculnm  (p.op.)  is  of  very 
large  size,  triangular  in  shape,  terminating  in  a  pointed  upper  extre- 
mity almost  at  the  antero-superior  angle  of  the  operculum,  and  gra- 
dually expanding  downwards  and  forwards,  finally  bounded  by  a  long, 
straight  or  gently  curved  inferior  margin,  well  below  the  level  of  the 
suborbital  ring ;  the  maximum  depth  of  the  bone  equals  somewhat 
less  than  twice  the  length  of  this  margin.  The  operculum  (op.)  is 
also  very  large,  slightly  deeper  than  its  maximum  breadth,  and  nearly 
flat,  though  bent  inwards  above.  It  is  irregularly  quadrate  in  shape, 
and  the  postero-superior  angle  is  obliquely  truncated,  so  that  its 
upper  border  is  scarcely  two-thirds  as  long  as  the  lower  border.  The 
suboperculum  («.op.)  is  comparatively  small,  long  and  narrow,  deep- 
est and  truncated  in  front,  and  its  inferior  margin  gradually  curving 
upwards  to  a  posterior  apex.  All  the  suborbital  and  opercular  bones 
are  ornamented  with  thick  vermiculating  rugae  of  ganoine  with  short 
branches,  as  shown  in  the  illustration  (Plate  LY.  fig.  4)  taken  from 
the  operculum,  the  arrangement  on  this  bone  and  on  the  expanded 
inferior  portion  of  the  suboperculum  being  more  or  less  concentric 
with  the  borders. 

Axial  Skeleton  of  Trunk. — ^Well  ossified  vertebrae  occur  through- 
out both  the  abdominal  and  caudal  regions.  The  centra  (Plate  LY. 
fig.  5)  are  in  the  form  of  stout  double-cones,  but  they  are  always  per- 
forated by  a  small  thread  of  persistent  uotochord.  The  pedicles  of 
the  arches  seem  to  be  fused  with  the  centra ;  and  the  firmly  united 
neural  and  haemal  spines  are  very  slender,  except  the  haemals  at  the 
base  of  the  caudal  fin,  which  are  much  expanded  dbtally  (no. 
P.  975  d).     Ribs  have  not  been  observed. 

Appendicular  Skeleton. — The  fins  are  relatively  small,  and,  so  far 
as  known,  agree  precisely  with  those  of  the  typical  Jurassic  Belono- 
stomus.  The  rays  are  stout,  laterally  compressed,  and  unarticulated 
for  a  short  space  from  their  insertion,  but  soon  become  distantly  jointed 
and  branched.  The  more  robust  portions  of  the  rays  are  also  often 
coated  with  smooth  ganoine.     The  pectoral  fin  (Plate  LIY.  fig.  1^ 
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pet.)\s  not  completely  known,  but  its  rays  clearly  exhibit  the  characters 
just  described.  Its  supporting  elements  are  attached  to  a  long, 
slender,  gently  arched  clayicle,  externally  marked  with  delicate,  irre- 
gular longitudinal  striations ;  and  there  is  a  large  supradavide  abore 
this,  adjoining  the  truncated  angle  of  the  operculum  (s,eL),  broad 
above,  tapering  below,  and  transTersely  marked  with  numerous,  closely 
arranged  coarse  rounded  rugee  of  ganoine.  The  dorsal  and  anal 
fins  are  precisely  opposed,  not  far  from  the  caudal  extremity,  as 
shown  in  Plate  LY .  fig.  9,  and  the  lobes  of  the  deeply  forked  caudal 
fin  (Plate  LY.  fig.  10)  seem  to  be  obtusely  pointed,  with  a  convex  pos- 
terior-inner border,  of  which  the  subdivisions  of  the  branched  rays 
are  extremely  numerous  and  delicate.  There  are  indications  of 
minute  fulcra  on  each  of  the  median  fins. 

Squamation. — The  squamation  is  continuous,  and  all  the  scales  are 
thick  and  bony,  with  a  superficial  layer  of  ganoine.  They  are  slightly 
imbricating,  and  the  posterior  border  is  either  smooth  or  feebly 
crimped.  Except  quite  at  the  extremity  of  the  tail,  the  greater  part 
of  the  flank  is  covered  by  a  single  very  deep  longitudinal  series  of  scales, 
along  the  upper  part  of  which  extends  the  lateral  line,  as  indicated  by 
the  row  of  short  transverse  ridges  by  which  its  course  is  marked.  In 
the  anterior  part  of  the  trunk,  one  of  these  scales  is  between  five  and  six 
times  as  deep  as  broad,  abruptly  truncated  below,  but  somewhat  tapering 
and  slightly  reflexed  forwards  above  the  position  of  the  lateral  line.  On 
the  inner  face  of  the  scale  there  is  a  vertical  median  ridge,  terminating 
above  in  a  feeble  articular  peg,  and  excavated  below  by  a  small  socket. 
Into  the  latter  fits  the  upper  articular  peg  of  another  scale,  two  and 
a  half  times  as  deep  as  broad,  which  is  slightly  overlapped  by  the 
principal  flank -scale,  and  is  similarly  strengthened  by  a  prominent 
ridge  within.  The  ventral  margin  is  completed  by  three  or  four 
small  scales,  one  above  the  other,  as  broad  as  those  aliove,  but  having 
an  extremely  short  vertical  measurement.  There  are  no  indications 
of  ventral  ridge-scales.  At  the  upper  end  of  each  principal  flank-scale 
there  occurs  a  rhomboidal  scale  scarcely  twice  as  deep  as  broad,  having 
a  slight  oblique  ridge  about  its  middle  (Plate  LIY.,  Plate  LY.  figs. 
7,  8).  Another  nearly  similar  but  less  deep  scale  adjoins  the  anteriorly 
directed  upper  border  of  the  latter  ;  and  a  small  asygous  ridge-scale 
(Plate  LY.  fig.  8,  r.),  irregularly  sexangular,  narrower  in  front  than  be- 
hind, completes  the  vertical  series  above.  The  writer  has  not  observed 
any  peg-and -socket  articulation  in  these  upper  scales,  and  it  is  prob- 
able that  their  borders  simply  overlap.  Towards  the  caudal  region 
(Plate  LY.  figs.  9, 10)  the  depth  of  the  principal  flank-scales  becomes 
relatively  less,  while  the  very  narrow  ventral  scales  are  more  nearly 
equilateral ;  at  the  extremity  of  the  tail,  indeed,  all  the  scales  are 
diamond-shaped  and  of  nearly  uniform  dimensions.  The  scale  orna- 
ment varies  considerably  in  different  individuals  and  upon  different 
parts  of  the  body,  but  it  is  essentially  similar  to  that  of  the  external 
head  and  opercular  bones  already  described,  though  perhaps  less 
prominent.  In  small  (probably  young)  8[>ecimens,  both  the  bones 
and  scales  are  very  feebly  ornamented,  but  in  fully  grown  individuals 
the  rugose  ganoine  is  always  conspicuous.    Each  scale  of  the  two 
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deep  series  of  the  flank  is  characterized  in  the  abdominal  and  anterior 
caudal  region  b^  a  prominent  mesial  vertical  ridge,  nearly  correspond- 
ing in  position  to  the  internal  keel ;  and  the  chief  ornament  cousbts 
of  irregular,  thick,  transverse  rugae,  which  not  only  impart  to  the 
ridge  a  nodular  appearance,  but  also  frequently  pass  into  a  series  of 
feeble  crenulations  at  the  hinder  border.  The  dorsal  and  ventral 
scales  are  similarly  rugose,  but  more  finely  marked ;  and  in  the 
caudal  region,  too,  there  is  a  diminution  in  the  prominence  of  the 
ornament. 

Generic  Determination. — As  already  remarked,  the  species  now 
described  was  briefly  noticed  by  Agassiz  under  the  name  of  AspidtH 
rhynchua  comptoni.  In  1841,  as  at  the  present  time,  the  jaws  were 
undbcovered,  and  the  most  conspicuous  character  separating  Aspido- 
rhynchus  from  Belonostomw  was  thus  not  available  for  reference. 
Two  features  now  made  known,  however,  appear  to  suffice  for  the 
generic  determination  of  the  fish  with  absolute  certainty.  The  sub- 
orbital ring  is  in  direct  contact  with  the  preoperculum  throughout 
its  length,  there  being  no  supplementary  cheek-plate,  such  as  charac- 
terizes Aspidorhynchus^ ;  and  only  two  series  of  flank-scales  are 
deepened^-one  excessively  so — while  in  Aspidorhynckus  there  are 
invariably  three  such  series,  more  nearly  equal  in  their  vertical 
measurement  ^.  These  being  special  characters  of  Belonastomus,  and 
the  Brazilian  fish  agreeing  with  the  typical  species  of  that  genus 
both  in  the  arrangement  and  proportions  of  the  fins  and  in  the 
development  of  the  vertebral  axis,  there  seems  no  reason  to  doubt  the 
generic  determination  here  adopted. 

Specific  Determination. — The  Brazilian  Cretaceous  fish  is  the 
largest  species  of  Belonosiomus  of  which  any  definite  account  has 
hitherto  been  published.  The  fragmentary  skull  from  the  Cretaceous 
of  India,  described  under  the  name  of  Belonostomus  (?)  indicus  ^, 
will,  if  correctly  determined,  indicate  even  a  slightly  larger  member 
of  the  genus ;  but  the  smoothness  of  the  external  bones  readily  sepa- 
rates this  form  from  the  highly-ornate  species  now  under  considera- 
tion. The  large  English  Cretaceous  species  *'  is  also  distinguished 
from  the  Brazilian  fish,  among  other  points,  by  the  feeble  character 
of  its  external  ornamentation ;  and  the  small  associated  species '  is 
too  imperfectly  known  for  satisfactory  comparison.  The  other 
Cretaceous  members  of  the  genus,  B.  crasnrottris  *  and  B.  lesind- 

*  O.  M.  Beis,  "  Ueber  Belonostomus^  Aspidorhynckus,  und  ihre  Bedehungen 
zum  lebenden  Lepidosteus,"*  SB.  k.  bay.  Akad.  Wiss.,  math.-naturw.  01. 1^7, 
p.  173,  pi.  u.  fig.  7. 

*  B.  Vetter,  "  Die  Fische  aus  dem  lithographischen  Sobiefer  im  Dresdener 
Maaeum,"  Mitih.  k.  mineral. -geoL  Mus.  Drmden,  pt.  iy.  1881,  p.  89. 

*  Smith  Woodward,  "Deecription  of  a  Fiah-flkull,"  Bee.  Geol.  Surv.  India, 
vol.  xxiii.  (1890),  p.  23. 

*  Belonostomus  cinctus,  L.  Agassiz,  Foiss.  Foss.  vol.  IL  pt.  ii.  (1843),  p.  142, 
pi.  xri.  a.  figs.  10-13 ;  F.  Dixon,  Gteol.  Sussex,  p.  367,  pL  xxxr.  figs.  3, 3» ;  Smith 
Woodward,  Quart.  Joum.  Geol.  Soc.  voL  xliT.  p.  145,  pL  vii.  figs.  7-13. 

»  B.  cUtenuatus,  F.  Dixon,  GeoL  Sussex  (1850),  p.  36S,  pL  xxxv.  figs.  4, 4». 

*  O.  G.  Oosta,  Paleont  Regno  Naooli,  pt.  ii  (1856),  p.  33,  pL  u.  figs.  1,  2 
(including  B.  gracilis,  Oosta,  md.  p.  35,  pi.  ii.  fig.  3). 
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ensU  \  as  also  the  typical  species  B,  tphyr^enmdes  ^  B.  nmeutieri ', 
B.  kocki  %  and  B,  temuirostris  *,  team  the  Bavarian  and  French  Litho- 
graphic Stone,  are  distinguished,  among  other  characters,  hj  the  mnch 
more  slender  proportions  of  the  tmnk.  The  determination  of  the 
Brazilian  fossils  as  a  hitherto  undefined  species  is  thus  jostified,  and 
we  propose  to  adopt  the  specific  name  originally  suggested  hy  Agassis, 
terming  the  fish  BeUmoHamMs  eompiom. 

Fonmatum  ami  Loealiiy. — ^The  spedes  occurs  in  a  hed  of  nodules 
met  with  on  the  slopes  of  the  Serra  de  Araripe,  in  the  Province  of 
Ceara,  North  Branl.  As  remarked  on  a  former  occasion',  the 
formation  seems  to  be  of  late  Cretaceous  date. 

Crenus  ApATEOPHOLis,  novum. 

Body  much  laterally  compressed.  Head  relatively  large ;  mandi- 
ble equalling  the  snout  in  length ;  dentition  consisting  of  conical 
teeth,  mostly  small,  sometimes  obtuse,  but  a  single  series  of  large, 
well-spaced  laciaries  occupying  the  anterior  half  of  the  mandible. 
Preoperculum  deep  and  triangular,  with  a  long,  robust,  posteriorly- 
directed  spine  at  its  postero-inferior  angle.  Yertebrse  well  ossified, 
and  the  ribs  robust.  Dorsal  fin  at  least  as  long  as  deep,  in  advance  of 
the  anal  fin,  which  is  remote,  elongated,  and  relatively  low  ;  caudal 
fin  deeply  deft.  Scales  very  thin  and  feebly  ornamented  ;  a  single 
series  of  deep  scales  occupying  the  greater  part  of  the  flank. 

The  type  and  only  known  species  of  thb  new  genus  has  not 
hitherto  been  satisfactorily  described.  The  original  specimens,  how- 
ever, are  preserved  in  the  British  Museum,  and  an  opportunity  is 
thus  afforded  for  contributing  some  additional  notes. 

Apatkopholis  laniatus.    (Plate  LV.  fig.  11.) 

18S7.  BkmeilmM  Uadatms,  J.  Wj  Davis,  Trans.  Roy.  Dublin  Soc. 
[2]  vol.  iii.  p.  612,  pi.  xxxvii.  figs'.  1,  7. 

1888.  BeUmostomus  lamialus.  Smith  Woodward,  Bep.  Brit.  Assoc, 
p.  678. 

The  largest  known  specimen  of  this  species  would  probably  mea- 
sure not  less  than  0*3  in  length  when  complete.  The  head  is  remark- 
ably large,  this  with  the  opo^ular  apparatus  being  not  less  than  two- 
thirds  as  long  as  the  trunk.  The  maximum  depth  of  the  trunk 
immediately  behind  the  head  is  contained  about  eight  times  in  the 
total  length ;  and  the  caudal  region  tapers  rapidly  to  its  hinder 
extremity. 

Head  tnd  Opercular  AppanUus.—The  head(Pkte  LV.  fig.  11)  is 

^  F.  Basauii,  Denkscfar.  k.  Akad.  Wias^  iiiatfa.*iiatarw.  01.  vol  i1t.  (1882), 
p.  198,  pL  i.  6g.  la 

•  L.  Agaasii,  Poiaa.  Foas.  toL  ii  pt-  ii.  (1843),  p.  140,  pL  xlviL  fig.  5;  A. 
Wagner,  Abb.  k.  bay.  Akad.,  iiiath.-phy8.  OL  voL  ix.  p.  690. 

»  Ag&sBu,  ice,  cit.  pw  141.  pL  xWh.  o^  fig.  2 ;  Waffner,  loc,  dL  p.  689. 

•  Agaasix,  /oc.  ri/.  p.  143 ;  Wagner,  foe  ctf.  p.  6^. 

•  A^MBx,  loc.  ci^.  p.  143;  Wagoer,  foe.  at,  p. 691. 

•  P.  Z.  &  1887,  p.  Ml. 


1890.]  UPPER  CRETACEOUS  FISHES.  635 

extremelj  narrow  and  deep,  the  orbit  (orb.)  relativelj  large  and 
posteriorly  situated,  and  the  surrounding  membrane  bones  well  de- 
veloped. The  jaws  and  facial  bones  seem  to  have  been  almost  smooth, 
the  mandible  onlj  being  marked  by  a  longitudinal  series  of  perforations 
for  a  sensory  canal ;  but  the  cranial  roof  is  ornamented  with  numer- 
ous tuberculations,  which  are  also  visible  upon  the  stout  preopercular 
spine.  The  preoperculum  (p.op.)  is  comparatively  robust,  triangu- 
lar in  shape,  tapering  to  a  point  above,  and  abruptly  truncated 
below ;  its  postero-inferior  spinous  process  (s.)  exceeds  in  length  the 
maximum  width  of  the  bone,  is  sharply  pointed,  and  distinctly  ap- 
pears to  have  been  hollow.  The  opercidum  (op.)  and  suboperculum 
are  comparatively  thin,  the  former  deeper  than  broad,  and  the  latter 
broad  in  proportion  to  its  depth  ;  the  only  ornament  exhibited  con- 
sists in  a  few  feeble  radiating  lines  upon  the  operculum.  The 
branchiostegal  rays  (br,)  are  very  delicate  and  apparently  numerous. 

jixial  Skeleton  0/ Trunk. — ^The  vertebrsB  are  well  ossified,  apparently 
simple  double  cones,  somewhat  longer  than  deep,  and  about  forty  in 
number.  The  neural  and  hsemal  spines  are  firmly  united  to  their 
supporting  arches,  and  the  ribs  in  the  abdominal  region  are  very 
robust.  There  are  also  numerous  short  intermuscular  bones,  in  their 
crushed  state  transversely  overlapping  the  arches  of  the  axial 
skeleton. 

Appendicular  Skeleton. — The  fin-rays  are  robust,  and  in  all,  except 
the  caudal  fin,  are  undivided  for  a  considerable  space  above  their 
insertion,  though  apparently  articulated  and  bifurcating  distally.  In 
the  caudal  fin  the  rays  are  closely  articulated  from  a  point  close  to 
the  base.  In  the  dorsal  and  anal  fins  each  ray  is  borne  by  a  separate 
interspinous  element,  but  the  arrangement  of  the  fin-supports  in  the 
caudal  is  not  distinctly  shown.  The  pelvic  fins  are  relatively  small 
and  remote,  the  space  between  these  and  the  pectorals  being  three 
times  as  great  as  that  between  the  same  fins  and  the  anal.  The  rays 
of  the  latter,  about  seventeen  in  number,  scarcely  exceed  those  of  the 
pelvic  fins  in  length,  but  the  dorsal  fin  is  relatively  mnch  elevated, 
with  not  less  than  twenty  stout  rays,  and  is  situated  completely  in 
advance  of  the  anal. 

Squamation. — ^The  scales  are  only  distinctly  shown  in  part  in  the 
type  specimen,  but  it  seems  probable  that  they  formed  a  continuous 
covering.  They  are  all  very  thin,  and  their  most  conspicuous 
markings  are  the  concentric  lines  of  growth,  alone  which  a  feeble 
ornament  of  fine  rugse  and  tuberculations  is  developed.  A  single 
series  of  deep  narrow  scales,  at  least  half  as  deep  as  the  trunk, 
occupies  the  flank;  and  above  (probably  also  below)  there  are 
smaller,  more  nearly  equilateral  scales,  likewise  of  quadrangular 
shape. 

Formation  and  Locality. — Upper  Cretaceous  (Upper  Senonian) ; 
Hakel,  Mount  Lebanon,  Syria. 

Evolution  of  the  Aspidorhynchidjk. 
The  Cretaceous  species  assigned  to  Belonoitomui  are  so  closely 
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nmOmr  to  the  tjpkal  members  of  the  genas  of  late  Jarassic  age,  that 
they  may  be  regarded  as  proying  the  persistence  of  this  somewhat 
specialised  type  duriog  a  long  period  and  over  wide  areas  of  the 
earth's  surface.  That  is  a  feature  of  some  interest  in  the  evolution  of 
the  group.  But  if  ApaieopholU  be  correctly  interpreted  in  the  fore- 
going description,  this  genus  is  still  more  noteworthy  as  presenting 
probably  the  latest  phase  in  the  specialisation  of  the  family-type. 
It  would  appear  that  in  the  Aspidorhynchidse,  as  in  most  groups, 
the  degeneration  of  the  squamation  is  a  character  indicating  high 
d^ree  in  deyelopment,  and  it  is  quite  possible  that  further  researches 
may  prore  some  intimate  connection  between  this  family  and  the 
problematical  Hoplopleuridae,  which  are  so  characterbtic  of  Upper 
Cretaceous  formations)  and  are  generally  considered  to  include  at 
least  one  genus  {Prkmolepu  or  Jspidopieurus)  with  a  single  series 
of  deep  flank-scales  like  those  of  Behnostownu.  It  is  further  of 
interest  to  note  that  the  development  of  a  preopercular  spine  is  a 
feature  hitherto  unknown  even  in  the  most  specialized  of  Physostomous 
fishes  ;  ApaieophoiiSt  in  this  respect,  being  paralleled  only  by  some 
of  the  highest  Physoclysti. 

\llth  regard  to  the  origin  of  the  family,  the  typical  genera, 
Jspidorkynektu  and  BeUmosiomus,  so  far  as  known,  appear  suddenly 
in  the  Lower  Oolites  ^ ;  and  no  intermediate  stages  occur  between 
these  rostrated  forms  and  the  more  ordinary  *'  ganoids^  of  earlier  date. 
It  is,  however,  worthy  of  note  that,  so  low  in  the  Mesozoic  Series  as 
the  Upper  Trias,  there  are  Pholidophorw-Bhhped  fishes  {PhoUdo- 
pleurus)  vrith  scales  and  fins  almost  identical  with  those  of  BeUmo- 
stownts,  and  further  discoreries  elucidating  the  osteology  of  these  early 
types  will  be  avraited  with  interest  in  connection  vrith  the  problem 
under  consideration. 

EXPLANATION  OP  THE  PLATEa 
Plate  IIV. 

Fig.  1.  Belonosfomus  comptoni ;  remains  of  head  and  trunk,  coiled  up  in  nodule. 
Upper  CretaoeouB,  Serra  de  Araripe,  North  Brazil.  c.o.^  oircumor- 
bitius ;  op.,  operculum  ;  orb.,  orbit ;  p,op.,  preoperoulum  ;  pcA.  pectoral 
fin ;  s,cLy  supradavide ;  </>.,  suborbitals ;  sjop.,  suboperculum.   [47892.] 

Plats  LV. 

Fig.  1.  Belonostomus  comptoni ;  superior  aspect  of  rostrum.  Upper  Cretaceous, 
Serra  de  Araripe,  North  Brazil.    [15495  «.] 

2.  Ditto ;  transverse  section  of  rostrum.    Ibid.     [15495  a.] 

3.  Ditto ;  right  hyomandibular,  outer  aspect.    Ibid,    p.,  articular  process 

for  operculum.     [15495  6.] 

4.  Ditto;     upper    portion    of  operculum,    showing    ornament.      Ibid. 

[15495  O.J 

5.  Ditto ;  rertebral  centra,  (a)  lateral  aspect  of  caudals,  (6)  abdominal  in 

longitudinal  section.    Ibid.     [P.  975  r.] 

6.  Ditto ;  inferior  lateral  scale,  restored.    Ibid. 

7.  Ditto ;  dorso-lateral  scale.    Ibid.    [P.  3809.] 

^  Smith  Woodward,  *'  A  Sjiiopsis  of  the  Fossil  Fishes  of  the  English  Lower 
Oolites,"  Proa  GeoL  Assoc.  toL  xi.  (1890),  pp.  295,  296. 
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Fig.  8.  Ditto ;  dorsal  scales.    Ibid,    n,  series  of  ridge-scales.    [P.  3809.] 
9,  10.  Ditto;  caudal  region.    Ibid.    [47894,47896.] 
11.  Apaieopholis  laniatus ;  head,  lateral  aspect.    Upper  Oretaoeousi  Hakel, 

Mt.  Lebanon,     br.t  branchiostegal  rays ;  or6.,  orbit ;  op.,  operculum  ; 

p.op.f  preoperculum  with  spine  (s).    fP.  4869.] 

All  the  specimens  are  preserved  in  the  British  Museum,  and  the  numbers 
refer  to  the  K^gister  of  the  Geological  Department.  All  the  figures  are  of  the 
natural  size. 


4.  On  the  Heteromerous  Coleoptera  collected  by  Mr.  W. 
Bonny  in  the  Aruwimi  Valley.     By  G.  C.  Champion, 

F.Z.S. 

[Eeceived  November  13, 1890.] 

(Plate  LVI.) 

The  following  is  a  list,  with  descriptions  of  new  species,  of  the 
Heteromerous  C/oleoptera  collected  by  Mr.  Bouuy  at  the  Yambuya 
Camp.  It  forms  a  continuation  of  the  paper  contributed  by 
Mr.  Bates  (ante,  pp.  479-492),  and  has  been  undertaken  at  his 
request.  Seventeen  species  only,  representing  the  families  Tene- 
brionidoD,  Lagriidse,  and  Meloidee,  are  contained  in  the  collection ; 
of  this  number  seven  are  described  as  new,  and  one  new  genus  is 
added.  Mr.  Bates's  remarks  (op,  cit.  p.  480)  as  to  the  similarity 
of  the  fauna  with  that  of  the  Cameroons  and  Old  Calabar  apply 
equally  well  to  the  Heteromera. 

Family  Tenebrionidjk. 

Taraxides,  Waterh. 

Taraandes^  C.  O.  Waterhouse,  Ann.  &  Mag.  Nat.  Hist.  4th  ser. 
xvii.  pp.  288,  289  (18/6). 

Dischidw,  Kolbe,  Ent.  Nachr.  xii.  p.  297  (1886). 

Taraxides  sinuatus. 

Helopa  8inuatu8,  Fabr.  Syst.  Eleuth.  i.  p.  160  ;  Beauv.  Ins.  Afr. 
et  Am^r.  p.  139,  t.  30  6.  figg.  9,  a,  6. 

Nyciobates  con/usus,  Westw.  P.  Z.  S.  1842,  p.  118 ;  Trans.  Z.  S. 
iii.  p.  224, 1. 15.  figg.  6,  7 ;  Ann.  &  Mag.  Nat.  Hist.  xi.  p.  532  (1843). 

Three  examples  of  the  dark  forta. 

Taraxides  gibbipennis^  sp.  n.     (Plate  LVI.  fig.  1,  c^ .) 

Black,  subopaque,  the  elytra  with  a  greenish-aeneous  lustre. 
Head  finely  and  thickly  punctured,  strongly  longitudinally  carinate 
on  either  side  just  within  the  eyes;  antennas  (c^)  short,  not 
reaching  the  hase  of  the  prothorax,  joint  8  about  as  broad  as  long, 
joints  9  and  10  transverse;  prothorax  transversely  subquadrate, 
slightly  narrowed  in  front,  bisinuate  at  the  sides  behind  (the  anterior 
sinuation  formed  by  an  interruption  of  the  sharp  lateral  carina),  the 

Proc.  Zool.  Soc— 1890,  No.  XLIII.  43 
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hind  angles  acutely  rectangular,  the  base  strongly  bisinnate,  the 
surface  finely,  sparsely,  and  very  distmctly  punctured  ;  elytra  wider 
than  the  prothorax,  widest  beyond  the  middle,  very  obliquely 
narrowing  behind,  the  apices  a  Uttle  produced,  the  lateral  margin 
grooved  within  from  a  little  below  the  base  to  the  apex,  the  £sc 
transversely  depressed  below  the  base,  transversely  convex  or  gibbous 
beyond  this,  and  flattened  and  somewhat  abruptly  declivous  pos- 
teriorly, the  surface  finely  striate-punctate,  the  punctures  not  very 
closely  placed  and  becoming  finer  towards  the  apex,  the  interstices 
smooth  and  quite  flat ;  beneath  almost  smooth,  the  ventral  segments 
1-3  punctured  and  wrinkled  in  the  middle ;  the  anterior  tibiae  bent 
inwards  at  the  apex  in  the  male. 

Length  18,  breadth  7|  millim.    (  d.) 

One  male  example.  Allied  to  T.  nnuaius  (Fabr.),  but  easily 
known  from  that  species  (and  from  T.  moerens,  Westw.,  also)  by  the 
gibbous,  aeneous  elytra,  the  bisinuate  lateral  margins  of  the  thorax, 
and  the  shorter  antennsB.  T.  teneipennis  (Kolbe),  from  the  Congo 
valley,  resembles  T.  gibbipennis  in  the  colour  and  shape  of  the 
elytra,  but  is  described  as  having  the  thorax  and  elytra  more 
strongly  punctured  than  in  T.  sinuatusy  a  definition  certainly  not 
applicable  to  the  present  insect. 

Taraxidbs  pictus,  sp.  n.     (Plate  LVI.  fig.  2,  <J.) 

Subopaque,  black  ;  the  elytra  each  with  a  transverse  flavous  fascia 
some  distance  before  the  middle,  curving  forwards  as  it  approaches 
the  suture  and  narrowly  extending  along  the  side  of  it  nearly  to  the 
base  and  also  narrowly  extending  forwards  along  the  lateral  margin 
to  the  shoulder,  and  a  shorter  and  narrower  similarly-coloured 
transverse  fascia  considerably  beyond  the  middle,  this  latter  at  some 
distance  from  the  suture  abruptly  and  obliquely  branching  off 
anteriorly  to  about  the  centre  of  the  disc  (forming  a  large  y-shaped 
mark)  and  posteriorly  connected  near  the  suture  and  along  the 
lateral  margin  with  a  large  pak.  castaneous  common  apical  patch, 
these  markings  enclosing  a  large  spot  of  the  ground-colour  on  each 
elytron.  Head  broadly  flattened  between,  and  obliquely  carinate  on 
either  side  near,  the  eyes,  minutely  punctured,  the  punctuation 
becoming  closer  in  front  and  sparser  benind  ;  antennae  (  d  )  black, 
short,  not  nearly  reaching  the  base  of  the  prothorax,  thickening 
outwardly,  joint  7  about  as  long  as  broad,  joints  8-10  transverse, 
9  and  10  strongly  so,  11  about  twice  as  long  as  10;  prothorax 
transversely  subquadrate,  a  little  narrowed  in  front,  very  slightly 
narrowed  and  sinuate  at  the  sides  behind,  the  hind  angles  acutely 
rectangular,  the  base  strongly  bisinuate,  the  surface  sparsely  and 
minutely  punctured,  more  shallowly  so  towards  the  sides,  the  disc 
with  traces  of  an  obsolete  median  groove  behind  ;  elytra  wider  than 
the  prothorax,  widest  beyond  the  middle,  very  obliquely  narrowing 
behind,  the  apices  a  little  produced,  the  lateral  margin  from  the 
base  to  the  apex  not  grooved  within^  the  disc  transversely  flattened 
just  below  the  base,  the  surface  very  finely  and  obsoletely  striate- 
punctate,  the  punctures  not  continued  to  the  apex  and  a  little  more 
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distinct  on  either  side  of  the  suture  at  the  base,  the  interstices 
smooth  and  quite  flat ;  beneath  black,  the  ventral  segments  finely 
and  somewhat  thickly  punctured  and  longitudinally  wrinkled  along 
the  middle ;  legs  pitchy  black,  the  femora  dark  castaneous  at  the 
extreme  base ;  the  anterior  femora  thickened  to  beyond  the  middle, 
and  the  anterior  tibiae  somewhat  strongly  curved  inwards,  in  the 
male. 

Length  18,  breadth  7|  millim.     (  d  .) 

One  example  in  Mr.  Bonny's  collection;  a  second,  from  Old 
Calabar,  is  contained  in  the  National  Collection.  This  species  is 
closely  allied  to  T.  sinuatus  (Fabr.),  for  a  colour-variety  of  which  it 
might  be  taken  at  first  sight,  more  especially  as  the  latter  varies  in 
the  colour  of  the  thorax.  It  differs,  however,  from  that  insect  not 
only  in  colour,  but  in  the  broadly  flattened  interocular  space  of  the 
head,  the  much  shorter  antennee  in  the  male  (not  longer  than  in  the 
female  of  T.  sinuatus,  with  the  penultimate  joints  more  transverse 
and  the  apical  joint  relatively  longer),  the  shorter  legs,  and  the 
more  finely  and  much  more  obsoletely  striate-punctate  elytra,  the 
latter  not  grooved  within  the  lateral  margin  (in  T,  sinuatus  the 
margin  is  accompanied  by  a  groove  which  becomes  deeper  and  more 
distinct  towards  the  apex).  The  species  is  interesting  from  the  fact 
of  there  being  a  large  Erotylid  with  similarly  coloured  elytra  in  the 
same  region  in  which  Mr.  Bonny's  collection  was  made ;  the  peculiar 
markings  are  very  distinct  and  sharply  defined,  the  allied  forms, 
Nydohates  bifasciatus,  Quedenf.,  excepted,  being  all  of  very  sombre 
colours. 

Chiroscelis,  Lam. 

Chiroscelis  passaloides. 

Chiroscelis  passaloides,  Westw.  Trans.  Z.  S.  iii.   p.  210,   t.   14. 
f.  3 ;  Arcana  Ent.  ii.  p.  160,  t.  87.  f.  4. 
Three  specimens. 

Odontopus,  Silb. 

Odontopus  orsolbtus. 

Odontopus  obsoletus^  Thoms.  Arch.  Ent.  ii.  p.  90  (1858). 

One  female  specimen.  This  nearly  agrees  with  a  male  example 
in  Mr.  F.  Bates's  collection,  except  that  it  has  the  punctuation  of 
the  upper  surface  still  more  obsolete,  the  thorax  being  almost  im- 
punctate,  and  the  elytra  shallowly,  finely,  and  sparsely  punctate. 

Pycnocerus,  Westw. 

Pycnocerus  costatus. 

Odontopus  costatus^  Silb.  Rev.  Ent.  i.  pt.  2,  no.  4  ( 1 833) ;  Casteln. 
Hbt.  Nat.  Ins.  Col.  ii.  p.  213. 

Two  specimens.  P.  exaratus,  Harold,  seems  to  be  a  closely 
allied  species. 

43* 
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Stkrces,  gen.  nor. 

Mentum  strongly  transverse,  flat ;  labial  and  maxillarj  palpi  with 
their  last  joint  ovate,  obliquely  truncate  at  the  apex  (that  of  the 
maxillary  pair  subtriangular  in  S,  violaceipennU) ;  ligula  largely 
developed,  triangularly  raised  in  the  middle  between  the  point  of 
insertion  of  the  labial  palpi,  deeply  emarginate  in  the  centre  at  the 
apex ;  mandibles  feebly  emarginate  at  the  tip ;  head  short,  feebly 
emarginate  in  front,  not  deeply  sunk  into  the  prothorax,  distinctly 
narrowed  behind  the  eyes,  the  antennary  orbits  not  prominent,  the 
epistoma  short,  limited  behind  by  a  faintly  impressea  groove ;  the 
eyes  rather  convex,  coarsely  granulated,  moderately  large ;  antennae 
short,  not  or  scarcely  reaching  the  base  of  the  prothorax,  the  six 
outer  joints  broadly  dilated  and  punctured,  6-10  transverse,  1 1  much 
longer  than  10,  the  five  basal  joints  almost  smooth  ;  prothorax  as 
long  as  broad,  subquadrate,  somewhat  cylindrical,  very  acutely 
margined  at  the  sides,  the  base  bisinuate  and  distinctly  margined ; 
scutellum  subtriangular ;  elytra  about  one  half  broader  than  and 
fully  four  times  as  long  as  the  prothorax,  parallel  towards  the  base, 
a  little  dilated  at  the  middle,  and  obliquely  converging  behind,  very 
sharply  margined  at  the  sides  (the  margin  deeply  grooved  within) 
from  the  base  nearly  to  the  apex,  the  epipleurae  reaching  as  far  as  the 
apex  of  the  fourth  ventral  segment  and  strongly  sinuous  posteriorly ; 
presternum  abruptly  declivous  behind  the  anterior  coxaa  and  extending 
as  far  as  the  base  of  the  prothorax,  a  little  raised  at  the  apex ;  meso- 
sternum  triangularly  excavate  in  front,  Y-shaped ;  intercoxal  process 
of  the  abdomen  subtriangular ;  legs  short ;  the  femora  not  clavate  ; 
the  tarsal  joints  (the  apical  one  excepted)  broad  and  compressed  and 
clothed  beneath  with  a  dense  brush  of  spongy  hairs  (this  clothing 
being  extended  on  to  the  apex  of  each  of  the  tibiae),  the  penultimate 
joint  deeply  excavate  above,  as  broad  as  the  preceding  joint,  and 
slightly  emarginate  at  the  apex,  the  first  joint  of  the  posterior  pair 
about  one  third  longer  than  the  following  joint ;  tibial  spurs 
obsolete ;  claws  furnished  with  a  long  sharp  tooth  at  the  middle 
within ;  body  elongate  and  somewhat  cylindrical,  metallic,  glabrous. 

This  new  genus  is  proposed  for  an  interesting  species  belonfi;ing  to 
the  group  Cnodalonides ;   a  closely  allied  form,  from  Lagos  ,  also 

*   StBRCES  VI0LACEIPBN5I8. 

Leas  elongate  than  8.  resplendens ;  the  head  not  depressed  in  the  middle  be- 
tween the  eyes;  the  antennsa  shorter,  joints  6-10  shorter  and  much  more 
strongly  transverse ;  the  prothorax  more  parallel  at  the  sides  behind,  the  hind 
angles  more  rectangular,  the  transverse  basal  depression  deeper,  the  disc  not 
canaliculate  in  front,  the  punctuation  a  little  coarser  (similar  to  that  of  the 
head)  ;  the  elytra  relatively  shorter,  bright  violaceous,  coppery  in  certain  lights, 
a  little  more  deeply  punotate-striate ;  the  legs  shorter ;  the  femora  and  tibias, 
except  at  the  base  and  apex,  reddish-testaceous,  this  colour  occupying  more  of 
the  basal  portion  of  the  femora  than  in  8.  respUndens ;  the  rest  as  in 
8,  resplendens. 

Length  14,  breadth  4^  miUim. 

Hob.  Lagos  {coll.  F.  Bates), 

One  example,  apparently  a  male. 
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belongs  to  it.  The  sharply  margined  subqnadrate  thorax,  the 
dilated  and  excavate,  broad  pennltimate  joint  of  the  tarsi,  the  sharply 
toothed  claws,  the  posteriorly  narrowed  head,  and  the  elongate, 
somewhat  cylindrical  shape  distingnish  Stereet  from  the  other 
known  genera  of  Cnodalonides.  The  genus  is  perhaps  best  placed 
between  Oamarimena  and  Acropteron. 

Sterces  resplendens,  s^.  n.  (Plate  LVI.  figg.  3,  d ;  3  a, 
labium  ;  3  6,  maxilla  and  maullary  palpus  ;  3  c,  anterior  tarsus.) 

Head  and  prothorax  black,  the  latter  with  a  slight  violaceous 
lustre  ;  the  scutellum  black  ;  the  elytra  bright  metallic  green,  this 
colour  (in  certain  lights)  changing  to  violaceous  towards  the  suture 
and  along  the  lateral  margins ;  shining.  Head  somewhat  flattened, 
depressed  in  the  middle  between  the  eyes,  finely,  deeply,  and  rather 
closely  punctured,  the  epistoma  smoother ;  antennae  black,  joints 
6-10  broad,  transverse,  6-8  subtriangular,  1 1  about  one  half  longer 
than  10  ;  prothorax  as  long  as  broad,  subquadrate,  narrowing  a  little 
in  front  and  slightly  sinuate  at  the  sides  behind,  the  hind  angles 
acute  and  directed  outwards,  the  disc  broadly  transversely  depressed 
in  the  middle  before  the  base  and  obsoletely  canaliculate  in  front, 
the  surface  finely,  irregularly,  and  rather  sparsely  punctured  (the 
punctnation  finer  than  that  of  the  head),  a  longitudinal  space  down 
the  middle  impunctate  ;  scutellum  smooth ;  eljtra  very  finely 
punctate-striate,  the  interstices  quite  fiat  and  with  very  minute 
widely  scattered  punctures ;  beneath  very  shining, blackish-violaceous, 
very  sparsely  and  minutely  punctured,  the  first  three  ventral  seg- 
ments also  with  very  fine  shallow  longitudinal  rugae  ;  legs  black,  the 
femora  broadly  marked  with  reddish-testaceous  beyond  the  middle 
(the  apex  and  base  alone  black),  the  tibiae  and  tarsi  thickly,  the 
femora  very  sparsely,  punctured,  all  the  tibiae  slightly  dilated  within 
at  the  apex  and  somewhet  curved,  the  femora  glabrous. 

Length  16^,  breadth  5  millim.     (d  •) 

One  example. 

Nesioticus,  Westw. 

Nesioticus  rLAvopiCTus.     (Plate  LVI.  fig.  4,  var.) 

Nesioticus  flavopictusy  Westw.  P.  Z.  S.  1842,  p.  121  ;  Trans.  Z.  S. 
iii.  p.  227,  t.  15.  f.  13 ;   Thorns.  Arch.  Ent.  ii.  p.  92,  t.  3.  f.  1. 

Numerous  examples.  These  diflPer  from  the  type  m  the  shape  of 
the  transverse  flavous  basal  fascia  of  the  elytra,  and  they  form  a 
well-marked  variety ;  the  fascia  extends  inwards  to  a  little  nearer 
the  suture  and  usually  has  a  short  additional  ramus  extending  for- 
wards from  its  point  of  termination. 

Strongylium,  Kirby. 

Strongylium  ATROVIOLACET3M,  sp.  n.    (Plate  LVI.  fig.  5.) 

Elongate,  parallel,  opaque,  bluish-black,  the  head  in  front  and 
the  elytra  obscnre  violaceous.     Head  distinctly  grooved  between  the 
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eyeSy  thickly  and  finely  punctured,  the  interocular  snaoe  more 
coarsely  so  in  front  hut  with  a  smooth  space  in  the  middle  behind  ; 
the  eyes  moderately  large,  not  prominent ;  antennae  (  $  )  blackish- 
violaceous,  short,  extending  very  little  beyond  the  base  of  the 
prothorax,  moderately  stout,  joint  3  twice  as  long  as  2,  4  longer 
than  3,  triangular,  5  very  much  shorter  than  4,  5-10  graduidlj 
increasing  in  width,  flattened,  subtriangular,  10  transverse,  11  a 
little  narrower  but  not  longer  than  10 ;  prothorax  transversely 
subquadrate,  moderately  convex,  the  sides  almost  straight,  very 
little  narrowed  in  front,  with  a  fine  but  complete  lateral  carina,  the 
anterior  angles  prominent  but  obtuse,  the  nind  angles  acute  and 
outwardly  directed,  the  base  and  apex  strongly  margined,  the  surface 
finely  and  thickly  punctured,  a  very  narrow  space  down  the  middle 
(slightly  impressed  at  the  base)  smooth ;  scutellum  very  finely  and 
sparsely  punctured ;  elytra  nearly  one  half  broader  than  and  fully 
four  times  as  long  as  the  prothorax,  parallel,  exceedingly  finely  and 
shallowly  punctate-striate  from  the  base  to  the  apex,  the  punctures 
oblong  in  shape,  the  interstices  smooth  and  perfectly  flat,  the 
shoulders  swollen  and  prominent ;  beneath  bronze-black,  shining, 
the  propleurae,  the  sides  of  the  meso-  and  metasternum,  and  the 
metasternal  episterna  rather  coarsely  punctured,  the  ventral  segments 
sparsely,  obsoletely  punctured  and  aciculate  (the  fifth  more  coarsely 
and  more  closely  punctured) ;  prosternum  broad,  transversely  de- 
pressed  before  and  behind  the  anterior  coxae,  and  with  the  apex 
produced  behind  but  very  little  raised  ;  legs  blackish-violaceous,  the 
femora  reddish-testaceous  from  near  the  base  to  far  beyond  the 
middle. 

Length  18,  breadth  5^  millim.     ($  .) 

One  example.  This  species  is  chiefly  distinguished  by  its  very 
smooth  elytra,  prominent  humeri,  parallel  shape,  and  dull  violaceous 
colour,  the  femora  broadly  marked  with  red.  It  does  not  seem  to 
be  at  all  closely  allied  to  any  of  the  described  African  members  of 
the  genus. 

Strongylium  auronitens,  sp.  n.     (Plate  LVI.  fig.  6.) 

Elongate,  parallel,  of  a  bright  metallic  golden-green  colour,  with 
golden-cupreous  reflections.  Head  feebly  longitudinally  grooved 
between  the  eyes,  sparsely  and  somewhat  coarsely  punctured  behind, 
more  finely  so  in  front ;  the  eyes  large  and  prominent ;  antennae 
moderately  long,  gradually  thickening  outwardly,  joint  4  much 
longer  than  3,  5  much  shorter  than  4,  5-8  flattened,  but  little 
widened  towards  their  apex  (9-1 1  missing),  1-3  metallic  green,  the 
rest  bronze-black  ;  prothorax  transversely  subquadrate,  a  little 
flattened  on  the  disc,  the  sides  almost  straight  behind,  slightly  con- 
verging and  somewhat  arcuate  in  front,  with  the  lateral  carina  fine 
and  only  extending  from  the  apex  to  a  little  beyond  the  middle,  the 
hind  angles  acute  and  outwardly  directed,  the  base  sharply  and  the 
apex  very  distinctly  margined,  the  disc  transversely  depressed  in  the 
middle  in  front  and  deeply  and  somewhat  obliouely  depressed  on 
either  side  before  the  base,  the  surface  coarsely,  closely,  and  irr^u- 
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lariy  punctured ;  Bcutellum  with  a  few  fine  punctures  ;  elytra  about 
one  third  broader  than  and  fully  four  times  as  long  as  the  prothorax, 
parallel,  a  little  flattened  on  the  disc,  coarsely  striate-punctate  from 
the  base  to  the  apex,  the  punctures  oblong  in  shape  and  becoming 
finer  towards  the  suture  and  larger  and  deeper  towards  the  sides,  tl^ 
interstices  Tery  minutely  and  very  sparsely  punctured,  fiat  on  the 
disc,  moderately  convex  towards  the  sides,  the  shoulders  very  little 
swollen  and  not  prominent ;  beneath  very  shining,  bright  metallic 
green,  with  golden  and  cupreous  tints,  the  propleurse,  the  sides  of 
the  meso'  and  metasternum,  and  the  metastemal  epistema  very 
coarsely  punctured,  the  rest  of  the  surface  (the  fifth  ventral  segment 
excepted)  sparsely  and  minutely  punctured,  the  ventral  segments 
also  longitudinally  aciculate,  the  fifth  thickly  and  rather  coarsely 
punctured ;  presternum  horizontally  produced  behind,  its  posterior 
face  vertical ;  legs  moderately  long,  golden-cupreous,  with  greenish 
tints  in  certain  lights. 

Length  15,  breadth  4|  millim.     (  2  .) 

One  example.  Apparently  closely  allied  to  S.  quadraticolle  and 
8.  puncticolle,  Thoms.,  from  the  Gaboon,  but  not  agreeing  satis- 
factorily with  the  brief  and  very  imperfect  descriptions  of  either  of 
these  species. 

Xanthothopeia,  Makl. 

Xanthothopeia  aruwimensis,  sp.  n.  (Plate  LVI.  figg.  7; 
7  a,  antenna.) 

Elongate,  rather  convex,  subparallel;  bronze-black,  the  head 
violaceous  in  front  and  greenish  in  the  middle  and  at  the  sides 
anteriorly,  the  elytra  greenish-eeneous  and  opaque,  the  head,  pro« 
thorax,  and  scutellum  shining.  Head  distinctly  foveate  in  the 
middle  between  the  eyes,  finely  and  sparsely  punctured,  a  longitu- 
dinal space  down  the  middle  smooth  ;  the  eyes  comparatively  very 
large,  not  prominent ;  palpi  bronze-black  ;  antennae  dark  violaceous, 
short,  extending  a  little  beyond  the  base  of  the  prothorax,  the  joints 
from  the  fourth  greatly  dilated  and  flattened  and  becoming  very 
much  wider  outwardly,  4-7  subtriangular,  6-10  strongly  transverse, 
9  and  10  each  about  twice  as  broad  as  long,  11  narrower  and 
scarcely  longer  than  10 ;  prothorax  convex,  transverse,  the  sides 
converging  ^om  the  middle  and  slightly  rounded  anteriorly,  feebly 
sinuate  before  the  base,  with  the  lateral  carina  very  fine  and 
extending  only  from  the  apex  to  about  the  middle  and  thence  to 
the  base  replaced  by  a  finely  impressed  line,  the  apex  finely  margined 
on  either  side,  immarginate  in  the  middle,  the  base  sharply  grooved 
within,  the  hind  angles  acute  and  outwardly  directed,  the  anterior 
angles  declivous,  the  disc  very  feebly  transversely  depressed  on 
either  side  at  the  middle  and  with  a  deeper  transverse  impression 
lower  down  nearer  the  lateral  margin,  the  surface  finely,  deeply,  and 
closely  punctured ;  scutellum  very  finely  and  sparsely  punctured ; 
elytra  about  one  third  wider  than  and  fdly  four  times  as  long  as  the 
prothorax,  parallel  to  about  the  middle,  crenate-striate  firom  the  base 
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to  the  apex,  the  panctores  fine  on  the  disc  bnt  becoming  much 
coarser  towards  the  sides  anteriorly,  the  interstices  sparsely  and  yerj 
minntelj  ponctured  and  transTcrsely  wrinkled,  almost  fiat  towards 
the  sntnre,  convex  at  the  sides,  the  epiplenrse  transversely  wrinkled ; 
beneath  dark  violaceoos,  shining,  the  propleurse  coarsely  and  sparsely, 
the  sides  of  the  metastemum  more  finely  punctnreo,  the  vential 
s^ments  finely  and  rather  thickly  pnnctnr^  and  aciculate ;  pro- 
stemnm  broadly,  longitudinally  depressed  between  the  anterior 
coxae,  the  apex  broadly  produced  but  very  little  raised ;  legs  rather 
short,  dark  violaceous,  thickly  and  rather  coarsely  punctur^. 

Length  16|,  breadth  5|  millim. 

One  example,  probably  a  female.  In  the  very  broadly  widened 
onter  antennal  joints  (joints  7-10  being  about  twice  as  broad  as 
long),  the  prostemum  broad  and  depressed  between  the  anterior 
coxse,  the  comparatively  short  legs,  <fec.,  this  insect  agrees  very  much 
better  with  Xanthothopeia  than  with  Strongylium  ;  and  as  it  does 
not  differ  in  any  important  particular  from  the  former  I  refer  it  to 
that  genus.  Three  species  only  of  Xanthothopeia  have  been  de- 
scribed, all  differing  considerably  from  the  present  one.  Maklin  has 
taken  the  colour  of  the  palpi  as  one  of  the  generic  characters  of 
Xanthothopeia ;  but  the  colour  of  these  organs  cannot  possibly  be 
regarded  as  of  generic  importance,  though  they  are  conspicuously 
flavo-testaceous  in  his  typical  species,  X.  rufipennU, 

ASPIDOSTERNUM,  Makl. 
ASPIDOSTBRNUM  PHYSOFTERX7M. 

Jspidostemum  physopterum,  Harold,  Mittheil.  Miinch.  ent.  Yer. 
iv.  p.  164. 

One  example  apparently  referable  to  this  species,  of  which  von 
Harold  has  only  published  a  brief  and  very  incomplete  diagnosis. 
It  has  the  elytra  gradually  widened  from  the  base  to  very  far  beyond 
the  middle,  strongly  convex  behind,  and  distinctly  costate;  the 
upper  surface  greenish-aeneous  and  shining;  the  tiiorax  strongly 
transverse,  rounded  at  the  sides,  and  sparsely  punctured.  Several 
specimens  of  the  same  species,  from  the  Cameroons,  are  contained 
in  Mr.  F.  Bates's  collection ;  in  one  or  two  of  these  the  elytral 
costse  are  almost  or  quite  obsolete,  thus  agreeing  better  with  von 
Harold's  diagnosis. 

Praogena,  Cast. 
Praogena  procera. 

Praogena  proceray  Harold,  Mittheil.  Munch,  ent.  Ver.  ii.  p.  107; 
Col.  Hefte,  xvi.  p.  131,  t.  1.  fig.  8. 

A  single  mutilated  example,  25  millim.  in  length,  agrees  well 
with  von  Harold's  diagnosis  of  P.  procera,  "  Aurato-viridis,  niti- 
dissima,  corpore  subtus  rufo-piceo,  pedibus  rufo-testaceis,  femorum 
apice,  tibiis  ultra  medium  tarsisque  nigris,"  and  also  with  his  figure. 
This  is  one  of  the  finest  known  species  of  the  genus. 
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Family  LAGRiiDiS. 

Lagria,  Fabr. 

Examples  of  three  species,  one  apparently  L.  ohscura^  Fabr.,  the 
others  undeterminable.  The  specimens  of  these  latter  are  insufficient 
for  description^  even  if  they  should  prove  to  beloug  to  undescribed 
species. 

Family  MsLOiDiE. 

Eletica,  Lac. 
Eletica  bicolor,  sp.  n.     (Plate  LVI.  fig.  8,  6 .) 

Moderately  elongate,  parallel ;  above  and  beneath  and  the  legs  and 
antennae  black  ;  the  elytra  from  the  base  to  beyond  the  middle  bright 
red,  immaculate,  for  the  rest  black ;  the  head,  the  basal  half  of  the 
prothorax,  and  the  elytra  almost  glabrous,  shining,  the  elytra  duller 
towards  the  apex ;  the  anterior  half  of  the  prothorax,  the  scutellum, 
the  entire  under  surface,  the  basal  joint  of  the  antennae,  and  the  legs 
(the  inner  side  of  the  femora  excepted)  densely  clothed  with  long, 
fine,  silky,  appressed  yellowish-grey  pubescence.  Head  coarsely, 
irregularly,  and  somewhat  closely  punctured,  the  occiput  a  little 
smoother,  longitudinally  grooved  down  the  middle,  the  groove  much 
more  deeply  impressed  between  the  eyes  and  on  the  forehead  ; 
(antennae  mutilated)  ;  prothorax  broader  than  long,  the  sides  almost 
parallel  behind  and  obliquely  converging  in  front,  the  base  very 
sharply  margined,  the  anterior  half  transversely  depressed,  densely 
and  finely  punctured,  and  pubescent,  the  posterior  half  glabrous  and 
with  only  a  few  very  widely  scattered  punctures  in  the  middle  and 
at  the  sides,  the  disc  sharply  canaliculate  (the  median  channel 
ending  in  a  deep  impression  before  the  base  and  replaced  on  the 
densely  punctured  portion  of  the  surface  by  a  smooth  central  line) 
and  with  a  large  shallow  depres^sion  on  either  side  behind  the 
middle ;  scutellum  densely  punctured,  the  punctures  confluent  and 
much  coarser  in  the  middle ;  elytra  nearly  twice  as  wide  as  the 
prothorax,  parallel,  transversely  and  irregularly  wrinkled,  and  with 
two  distinct  longitudinal  ridges  on  the  disc  and  a  short  sharp  ridge 
near  the  suture  at  the  base,  the  suture  also  raised  towards  the  base, 
the  ridges  on  the  disc  becoming  sharper  and  more  distinct  towards 
the  base  and  fainter  towards  the  apex,  the  apices  broadly  rounded 
externally  and  truncate  and  a  little  retracted  toevards  the  sutural 
angle  ;  beneath  very  densely  and  finely,  the  legs  densely  and  more 
roughly,  punctured. 

Length  20|,  breadth  8  millim.     (  <J.) 

Allied  to  E,  rufa  (Fabr.),  but  differing  from  the  corresponding  sex 
of  that  variable  species  by  the  peculiar  sculpture  of  the  thorax  and 
by  the  coarsely  punctured  upper  portion  of  the  head.  The  densely 
punctured,  pubescent,  and  depressed  anterior  portion  of  the  thorax 
18  very  sharply  delimitated  from  the  smooth  and  glabrous  posterior 
portion  ;  the  entire  under  surface  is  very  densely  clothed  with  long, 
silky^  appressed,  yellowish-grey  pubescence^  the  legs  also  being  very 
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pubescent.  Since  the  publication  of  Oemminger  and  Harold's 
Catalogue  numerous  species  of  Eletiea  have  been  described  by 
Kolbe,  von  Harold,  Ancey,  Peringuey,  and  F&hraeus  ;  but  the 
present  insect  appears  to  be  perfectly  distinct  from  any  of  these. 

It  may  not  be  out  of  place  to  add  here  a  list  of  the  more 
recent  and  more  important  papers  dealing  with  the  Heteromerous 
fauna  of  Tropical  Africa.    These  are  entirely  German : — 

1.  "  Bericht  iiber  die  von  den  Herren  A.  v.  Homeyer  und  P.  Pogge 

in  Angola  und  im  Lunda-Reiche  gesammelten  Coleopteren," 
Yon  E.  Y.  Harold.  [Col.  Hefte,  xvi.  pp.  109-143  (1879).] 
(Diagnoses  of  some  of  the  new  species  here  described  were 
published  in  the  previous  year,  Mittheil.  Miinch.  ent.  Ver.  ii. 
pp.  106-109.) 

2.  "  Verzeichniss  der  von  Herrn  Major  a.  D.  von  Mechow  in  Angola 

und  am  Quango-Strom  1878-1881  gesammelten  Tenebrioniden 
und  Cisteliden,"  von  G.  Quedenfeldt.  [Berl.  ent.  Zeitschr.  xxix. 
pp.  1-38  (1885).] 

3.  *'Neue  afrikanische  Coleoptera  des  Berliner  zoologischen  Mu- 

seums," von  H.  J.  Kolbe.  [Ent.  Nachr.  xii.  pp.  289-301 
(1886).] 

4.  ''Beitrage  zur  Kenntniss  der  Koleopteren-Fauna  von  Central- 

Afrika  nach  den  Ergebnissen  der  Lieutenant  Wissman'schen 
Kassai-Expedition  1883  bis  1886,"  von  G.  Quedenfeldt.  [Beri. 
ent.  Zeitschr.  xxxii.  pp.  183-189  (1888).] 

EXPLANATION  OF  PLATE  LVI. 

Fig.  1.   ^  Taraxides  gtbhipennis^  p.  637. 

2.  ^         „        ^^wj,  p.  638. 

3.  (^  Sterces  resplendens^  p.  641. 
3  a.        „  „  labium. 

3  h.        „  „  maxilla  and  maxillary  palpus. 

3  c.         „  „  anterior  tarsus. 

4.  Nesioticm  flavopictua,  var.,  p.  641. 

5.  Strongylium  atroviolaceum,  p.  641. 

6.  „  auronitens^  p.  642. 

7.  Xanthofhopeia  aruwimensis^  p.  643. 
7  a.  „  „  antenna. 

8.  (S  Eletiea  bicolor,  p.  645. 


December  2,  1890. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  November  1890  : — 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  November  1890  were  43  in  number.  Of  these,  22  were 
acquired  by  presentation,  17   by  purchase,  2   on   deposit,  and  2 
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were  born  in  the  Gktrdens.     The  total  number  of  departures  during 

the  same  period,  bj  death  and  remoyals,  was  67. 
The  most  noticeable  addition  during  the  month  was : — 
A  young  example  of  the  scarce  carnivorous  animal  Cryptoprocta 

feroXf  from  Madagascar,  new  to  the  Collection,  purchased  November 

12th. 


The  following  letter,  addressed  to  the  Secretary  by  M.  A.  Milne- 
Edwards,  was  read : — 

"  Museum  d'Histoire  Natupelie, 
28  Novembre,  1890. 
"Cher  Monsieur, 

"Je  viens  de  lire  dans  le  dernier  cahier  des  Proceedings 
(P.  Z.  S.  1890,  p.  461)  une  note  de  Mr.  Bolton  relative  au  Z^bre  de 
Grevy,  dans  laquelle  il  est  dit  que  les  proportions  de  Texemplaire 
montd  ne  correspondent  pas  k  celles  de  I'animal  vivant,  et  que  la 
peau  a  6t6  beaucoup  trop  distend  ue.  Je  crois  utile  de  ne  pas  laisser 
cette  erreur  s'accr^diter,  et  je  puis  vous  assurer  que  les  dimensions  de 
raniraal  ont  ^t^  minutieusement  observdes  par  les  taxidermistes.  Le 
Z^bre  de  Gr^vy  est  arriv^  vivant  k  Marseilles,  oii  on  en  a  pris  une 
photographie,  sur  laquelle  les  oreilles  sont  indistinctes  et  le  museau 
disparait  dans  le  seau  oii  un  gardien  fait  boire  Tanimal.  II  est  done 
impossible  d'apr^  cette  photographie  de  se  rendre  un  compte  exact 
de  la  forme  de  la  tete. 

•*  Envoy 6  k  Paris  k  Tdpoque  la  plus  chaude  de  Tannfe,  ce  Z^bre  est 
mort  en  arrivant  d'une  congestion  pulmonaire.  J'ai  fait  de  suite 
monter  en  pUtre  la  face,  les  ^panics,  les  pattes  et  le  bassin,  afin  que 
Ton  puisse  en  reproduire  exactement  les  formes.  Ces  montages 
existent  encore  dans  mon  laboratoire.  Le  cr^ne  a  ensuite  ^t6  enlev^ 
et  il  est  aujourd'hui  place  dans  la  collection  d' Anatomic  Compar^e ; 
mais  le  squelette  a  dtc  prdpard,  et  il  a  ii6  laiss6,  comme  charpente, 
sous  la  peau  de  mani^re  k  assurer  Inexactitude  des  proportions.  Je 
vous  envoie,  d'ailleurs,  un  dessin  sur  lequel  sont  indiqu^es  les  dimen- 
sions de  ce  Z^bre,  telles  qu'elles  ont  ^ii  relevdes  sur  le  cadavre  apr^ 
la  mort.     Les  taxidermistes  se  sont  conformes  k  ces  indications. 

"  J'insiste  sur  ce  point  parce  que  les  proportions  de  VEquus  grevyi 
sont  tout-^-fait  differentes  de  celles  de  VE,  zebra.  Le  premier  est 
beaucoup  plus  svelte  et  plus  haut  que  le  second.  II  n'a  pas  la  forme 
de  Tespi^ce  de  TAfrique  australe.  Son  aspect  est  tout  autre,  et  Ton 
pent  considcrer  Texemplaire  mont6  de  la  collection  du  Museum  de 
Paris  comme  une  reproduction  aussi  exacte  que  possible  de  ce  qu'^tait 
Tanimal  vivant. 

"  Croyez,  cher  Monsieur,  k  I'expression  de  mes  sentiments  ddvou&. 

"  A.  Milne-Edwards.'' 


A  letter  was  read  addressed  to  the  Secretary  by  Dr.  Emin  Pashn, 
C.M.Z.S.,  dated  "Tabora,  East  Africa,  Aug.  I6th,  1890,"  returning 
thanks  to  the  Society  for  his  election  as  Corresponding  Member. 
Dr.  Emin  stated  that  a  Striped  Hysena,  similar  to  (and  perhaps 
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identical  with)  the  Egyptian  form  (Hyana  striata),  but  smaller  and 
lighter  in  colour,  occurred  in  that  part  of  Africa.  He  was  not  aware 
that  the  occurrence  of  this  species  so  far  south  in  Africa  had  been 
previously  registered. 

The  following  papers  were  read  :— 

1.  On  the  Antelopes  of  Nyasa-land. 
By  Richard  Crawshay  *. 

[Receiyed  October  14, 1890.] 

In  the  following  notes  I  have  endeavoured  to  embody  and  condense 
as  far  as  possible  my  observations  and  experiences  as  regards 
Antelopes  in  the  Lake  Nyasa  District,  where  I  have  travelled  and 
resided  at  intervals  during  the  last  seven  years,  viz.  from  September 
1883  till  March  1890. 

Being  a  Sportsman,  however,  or  rather,  perhaps,  what  is  termed  a 
''  hunter,''  and  not  an  accomplished  naturalist,  I  cannot  pretend  to 
be  an  authority  on  natural  history  ;  but,  as  most  of  my  time  in 
Africa  has  been  spent  in  '^  hunting,"  mainly  in  pursuit  of  Elephants, 
I  have  been  constantly  in  touch  with  both  large  and  small  game  of 
all  kinds,  and  thus  have  had  ample  opportunities  of  seeing  for  myself 
what  animals  there  are  and  where,  in  addition  to  picking  up  "a  good 
deal  of  information  from  natives  as  to  districts  I  have  not  visited ; 
so  that  I  ought  to  be  in  a  position  to  throw  some  light  on  the  game 
to  be  found  in  Nyasa-land,  though  at  the  same  time  I  do  not  know 
if  I  shall  be  able  to  impart  my  knowledge  satisfactorily  on  paper  to 
others.  Hitherto  little  or  nothing  has  been  said  or  written  of 
Nyasa-land  as  a  hunting  resort ;  but  this  must  be  due  to  the  fact 
that  comparatively  few  whites  have  visited  it,  while  of  these  few 
again  only  some  half  dozen  have  been  sportsmen,  or,  to  put  it  other- 
wise, "  sportsmen-naturalists ; "  two  who  are,  I  believe,  still  alive,  viz. 
Capt.  Fairlie  and  Lieut.  Pulley,  K.N.,  standing  out  very  prominently; 
and,  in  a  lesser  degree,  of  late  years  Messrs.  Alfred  Sbarpe  and 
H.  H.  Johnston,  the  last-named  being  perhaps  the  only  true 
naturalist  of  all,  though  his  stay  in  the  country  was  only  too  short ; 
while,  though  no  longer  living,  Messrs.  Stewart,  Rhodes,  and  Capt. 
Elton  were  nearly  as  well  known  in  their  day.  Unfortunately, 
one  only  of  all  these  appears  to  have  committed  his  experiences  to 
print ;  and  this  is  Capt.  Elton,  whose  delightful  book,  *  Lakes  and 
Mountains  of  Africa,*  with  its  life-like  illustrations,  I  would  commend 
to  all  who  have  not  read  it  and  who  are  interested  in  Nyasa-land. 

Space  and  time  prevent  my  here  entering  on  the  subject  of  my 
own  travels  in  this  part  of  Africa :  Uttle  short  of  a  book  could  give 
any  comprehensive  idea  of  my  movements.  Suffice  it  to  say,  then, 
1  have  made  in  all  four  journeys  from  the  sea-coast  at  Kilimane  to 

*  Communicated  by  the  Secretary. 
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Nyasa  and  back,  and  have  yisited  the  following  districts  between  the 
following  dates : — 

Between  September  1883  and  February  1884,  travelling  by  the 
usual  route  up  the  Kwa-kwa,  Zambezi,  and  Shir6  Hivers,  I  made  my 
way  through  to  the  Awa-Nyakyusa  country  at  the  N.W.  end  of 
Nyasa.  Here  I  formed  one  of  a  party  of  whites  hunting  Elephants, 
as  did  my  companion,  Capt.  Berry,  of  Natal,  who,  poor  fellow,  was 
there  taken  by  a  Crocodile  whilst  bathing  at  Kapora's,  in  the  Kiwira 
River,  December  J  6th,  1883. 

Between  June  and  December  1885,  after  trying  unsuccessfully  for 
Elephants  in  the  country  to  the  S.  and  S.W.  of  Lake  Chirwa,  I  went 
on  to  Nyasa,  where  on  the  west  coast  I  took  up  my  quarters  at  Cape 
Maclear.  Making  this  my  head  depot,  I  travelled  over  and  hunted  a 
large  tract  of  country  to  the  N.W.,  visiting  from  time  to  time 
Mlomba,  Mbapi,  Amuwa,  and  Mpemba's,  in  which  neighbourhood 
Elephants  then  proved  rather  plentiful.  Subsequently,  however, 
1  became  involved  with  trouble  with  a  band  of  Achikunda,  from 
Chifisi's  (a  big  Angoni  chief),  who  stole  the  tusks  from  one  of  my 
dead  Elephants ;  and  not  being  able  to  get  another  caravan  from  the 
Cape-Maclear  men  (a  miserable  lot  of  cowards),  I  proceeded  N.  by 
water  to  Bandawe.  Here,  almost  immediately,  I  was  stricken  down 
with  heavy  fever,  and,  with  a  congested  liver,  had  ultimately  to 
return  to  the  coast,  where  I  embarked  for  Europe. 

In  May  1887  I  again  made  my  way  out  to  East  Africa,  and  this 
time  visited  the  E.  coast  of  Nyasa,  residing  some  months  with  the 
Universities'  Mission  on  Likoma  Island ;  from  this,  I  occasionally 
made  short  excursions  to  the  mainland,  visiting  Mapunda's,  Ngofi's 
Chiteji's,  Mataka's  Mbuzi's,  Utaya's,  and  Malo,  but  did  little  or 
nothing  anywhere  in  the  way  of  hunting.  Subsequently  however,  in 
December,  on  my  way  to  the  coast,  I  made  a  short  shooting-trip  to  the 
S.W.  of  Cape  Maclear,  on  theW.  side  of  the  Lake,  and  visited  Lesumbwi 
and  Chirombo's.  I  then,  in  March  1888,  left  Kilimane  for  a  change 
to  S.  Africa.  Returning  to  Nyasa  again,  in  Oct.  1888,  I  travelled 
and  resided  in  all  the  country  between  Chombi  (Mt.  Waller)  and  the 
Wa-kinga  mountains  on  the  N.W.  of  the  Lake,  and  also  to  some 
exteat  in  the  Apoka  Mountains, — a  range  which  branches  off  inland 
from  Mt.  Waller,  and  skirts  the  vast  plains  which  extend  from  it  N. 
to  the  Wa-kiuga  Mountains.  A  great  part  of  my  time  I  lived  at 
Karonga's,  or  Nkaoga,  which  last-named  place  I  left  in  Feb.  1890  to 
come  to  England. 

Thus  very  briefly,  and  I  fear  unintelligibly,  I  have  given  my  head- 
quarters in  Nyasa-land  during  these  years  ;  but  I  have  not  been  able 
to  include  many  places  which  will  come  in  for  mention  in  the 
following  notes. 

And  now,  maybe,  some  description  of  the  country  will  be  looked 
for ;  but  Nyasa,  with  its  vast  coast-line,  embracing  swamp  and  plain, 
mountain  and  low  undulating  highland  in  endless  profusion,  is  far 
beyond  me  to  depict  in  so  small  a  space ;  and  I  must  not  attempt 
now  anything  more  than  a  few  very  general  remarks. 

Everywhere,  the  scenery  is  magnificent,  audits  beauty  is  further- 
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more  enhanced  by  never-ending  variety  :  swamps  green  and  Inxn- 
riant  with  papyrus  and  reeds  give  way  to  open  sandy  plains  sparsely 
studded  with  borassus ;  dry  arid  flats,  relieved  only  by  a  few  grotesque 
baobabs  or  sprawKng-limbed  acacias  are  gradually  changed  for  thickly 
wooded  undulating  highlands ;  and,  in  places,  as  for  instance  on  the 
£.  coast  of  the  Lake  in  the  neighbourhood  of  Kalowilis,  and  again  for 
some  50  miles  at  the  N.E.  end,  lofty  mountains  rise  wall-like  sheer 
out  of  the  water  shutting  out  all  beyond,  while  in  others  they 
succeed  one  another,  tier  upon  tier,  till  those  in  the  background 
resemble  only  blue  hazy  clouds. 

And  yet  the  distinguished  writer  of  *  Tropical  Africa*  has  it 
that  Nyasa  scenery  is  not  African,  or,  to  use  his  own  words,  does 
not  "  remind  you  where  you  are."  But  from  what  I  have  seen 
of  the  country,  I  can  only  say  no  words  could  be  more  unhappily 
chosen.  Neither  are  the  sentences  "  once  a  week  you  will  see  a 
palm  ;  once  in  three  weeks  the  monkey  will  cross  your  path,"  any 
more  appropriate,  since  palms  are  almost  everywhere,  while  forest 
and  swamp  are  alive  with  animals  and  birds. 

But  though  to  the  human  eye  the  country  is  surpassingly  fair  to 
look  upon,  yet  no  part  of  it  can  be  termed  healthy,  or  even  moderately 
so,  since  everywhere  malaria  is  prevalent  in  a  greater  or  less  degree, 
whether  in  sand,  soil,  swamp,  or  rock,  though  temperature  is  doubtless 
a  powerful  agent  in  generating  it.  Still,  on  the  highland  plateaux, 
where  a  height  of  from  2000  to  -4000  feet  or  more  can  be  attained, 
the  climate  must  be  much  better  adapted  to  whites,  though  the  change 
there  from  the  enervating  lowlands  would  at  first  prove  trying,  as  the 
malaria  "  works  itself  out.'*  On  the  Lake  itself  the  heat  is  never  very 
oppressive,  and  it  is  not  so  great  as  in  the  low  country  inland  from 
it,  as  there  is  almost  always  in  the  daytime  a  breeze  which  more  often 
than  not  partakes  of  the  nature  of  a  gale.  There  are  two  prevailing 
winds  :  from  sunrise  till  noon  the  "  Mvuma"  (east  wind)  blows;  this, 
as  the  sun  reaches  the  meridian,  gradually  dies,  and  is  then  almost  im- 
mediately succeeded  by  the  "Mwera"  (south-easter),  the  most  tearing 
wind  on  Nyasa,  which  lasts  till  sunset,  when  it  drops.  During  the 
night,  there  is  rarely  any  wind,  and  then,  as  the  natives  say,  the 
Nyanja  **  sleeps."  The  greatest  heat  I  have  experienced  in  the  Nyasa 
Country  has  been  on  the  vast  swampy  plains  round  Kisako,  in 
Mapweri*s  country,  close  in  under  the  Wa-kinga  Mountains.  Here 
about  the  middle  of  November  when  the  rains  there  commence,  the 
temperature  at  noonday  in  the  shade  is  seldom  under  100^,  often 
considerably  more.  This  moist  steamy  heat  it  is  that  generates  the 
worst  type  of  malaria,  and  terribly  cruelly  unhealthy  are  these 
Awa-Nyakyusa  plains. 

Many  other  topics  there  are  still  pressing  for  mention :  one  of  the 
foremost  being  that  of  the  Nyasa  tribes  and  their  languages — a  most 
interesting  study  ;  but  the  subject  is  too  lengthy  to  deal  with  now 
in  my  limited  space,  and  I  must  leave  it  untouched,  as  also  zoology 
in  general,  ornithol(^,  and  entomology,  all  of  which  offer  a  new 
and  practically  unlimited  field  to  the  naturalist.  The  future  will,  no 
doubt,  do  much  for  Nyasa-land  and  all  these  sciences  as  well  as  open 
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up  the  country  for  whites ;  the  past,  however,  except  for  Bandawe  and 
possibly  Mweniwanda's,  has  done  practically  nothing,  while  the  loss 
of  human  life  has  been  proportionately  enormous. 

I  now  proceed  to  give  my  notes  on  the  Antelopes  that  I  have  met 
with  in  Nyasa-land  : — 

1.    COBUS  KLLIPSIPRYMNVS. 

The  Water-buck  is  by  far  the  commonest  of  those  Antelopes 
which  go  in  herds,  and  it  would  be  hard  to  set  foot  anywhere  in 
Nyasa-land — except,  of  course,  in  the  immediate  vicinity  of  large 
villages,  or  in  the  very  precipitous  country  which  in  places  rises 
sheer  out  of  the  Lake — where  these  animals  are  not  to  be  seen  in 
greater  or  less  numbers.  There  is  only  the  one  species,  I  take  it, 
G,  ellipaipfymnus ;  but  in  this  I  have  noticed  variety,  animals  fre- 
quenting the  open  plains  being  rather  lighter  in  colour  than  those 
of  the  wooded  highlands  where  they  are  often  found.  The  natives 
seemingly  only  recognize  the  one  species,  known  as  the  **  Nakodzwi  *' 
or  "  Nyakodzwi "  of  the  Ajawa  and  of  the  Anyanja,  the  "  Ipiva  " 
of  the  Angoni,  the  "  Chuzu  "  of  the  Achewa,  Atonga,  Atembuka, 
Ahenga,  and  Anyika  (Apoka),  and  the  "  Lipuwa  "  of  the  Ankonde. 

All  over  Nyasa-land,  as  I  have  said.  Water-buck  are  plentiful, 
and  it  would  be  almost  impossible  to  enumerate  every  locality  where 
I  have  seen  them ;  I  can,  however,  note  a  few  places  where  they 
have  appeared  to  be  most  numerous. 

On  the  west  coast,  to  the  north  of  Cape  Maclear  and  about  a 
day's  journey  west  of  Mpemba's,  I  saw  great  numbers  in  September 
and  October,  1885.  I  was  at  that  time  hunting  Elephants,  and  the 
Water-buck  proved  a  positive  nuisance,  since  they  constantly  ran  in 
on  the  former  and  put  them  on  the  qui-vive.  To  the  north  of 
"  Chombi "  or  "  Piri  Ngoma  "  {Anglic^,  Mt.  Waller),  and  between 
it  and  the  Hara  River,  I  saw  immense  herds,  and  from  there  again 
right  away  to  the  foot  of  the  Wa-kinga  Mountains  to  the  north-west 
of  the  Lake,  a  distance  of  some  130  miles,  I  was  scarcely  ever  out  of 
sight  of  Water-buck  or  their  spoor,  when  I  made  the  journey  in 
1889. 

In  the  vast  swamps  of  Kisako  and  Kisali,  at  the  foot  of  the 
Wa-kinga  Mountains,  I  saw  more  Water-buck  than  I  have  seen  any- 
where, except  on  the  plains  of  the  Shir^  river. 

On  the  East  Coast  I  came  across  a  few  in  1887,  in  the  hills  bor- 
dering the  Lake,  to  the  south  of  Chiteji's ;  here  the  country  is  rocky 
and  precipitous  right  down  to  the  water,  but  there  is  a  small  belt  of 
reeds,  if  no  swamp.  Water-buck  are  always  found  in  greatest  num- 
bers on  large  swampy  plains  overgrown  with  coarse  grass,  tall  reeds, 
and  papyrus,  where  in  the  wet  season  it  is  almost  impossible  to  get 
at  them ;  unlike  other  Antelopes,  except  the  Reed-buck,  they  do  not 
appear  to  leave  the  lowlands  in  the  rains,  but  keep  to  the  plains  all 
the  year  round ;  apparently  they  revel  in  almost  impassable  swamps 
where  only  Elephants,  Buffaloes,  and  Reed- bucks  care  to  stay,  and  I 
haTC  occasionally  followed  them  in  mud  and  water  almost  waist- 
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deep.  In  such  places  one  has  to  undergo  cruel  torture  from  reed- 
cuts  and  mosquitoes,  the  latter  of  the  fiercest  type  and  even  in  broad 
noonday  most  vicious.  Nature  has  provided  the  Water-buck  with  a 
tougher  hide  and  coarser  hair  than  any  other  of  his  kind,  but  even 
tliese  are  not  proof  against  the  rank  tall  "  mabandi "  grass  and 
spear-like  "  niatele  '*  reeds,  and  I  have  noticed  that  the  legs  of  some 
I  have  killed  have  suffered  considerably,  the  skin  on  the  fetlocks 
and  pasterns  being  cut  clean  through. 

I  have  seen  more  of  Water-bucks  than  of  any  other  Antelopes,  and 
had  ample  opportunity  for  observing  their  habits  at  Nkanga  and 
other  places,  where  I  have  actually  lived  among  them.    They  have 
a  habit,  after  drinking,  of  wandering  considerable  distances  along 
the  sandy  shore  of  the  Lake ;  Elands,  I  have  noticed,  do  the  same  ; 
this  I  have  seen  on  bright  moonlight  nights,  when  I  have  camped 
on  the  Lake  shore.      When  alarmed  and  beating  a  retreat,  they 
occasionally  give  vent  to  a  low  snorting  bark,  and  move  off  at  a 
smooth  and,  if  I  may  use  the  expression,  "  wooden  "  trot ;  unless 
wounded  or  hard-pressed  in  pursuit,  they  seldom  canter  or  gallop, 
and   they  do   not   bound   or  jump   as   do  almost   all   their  kind. 
Water-bucks  have  an  extraordinarily  powerful  scent,  like  that  from 
Sheep  but  stronger,  and  their  haunts  and  paths  retain  it  for  weeks 
and  even  months  after  the  animals  have  left  them.      Lions,  it  has 
occurred  to  me,  seldom  kill  a  Water-buck,  and  I  can  only  attribute 
this  either  to  their  disUke  to  this  scent,  or  to  the  habit  Water-bucks 
have  of  lying  in  open  places  where  Lions  cannot  easily  get  at  them. 
Buffaloes  appear  to  me  the  natural  prey  of  the  Lion,  but  compared 
with  Koodoo,  ''Impala,"  and  Bush-buck,  it  is  seldom  that  Water- 
bucks  fall  victims.     The  meat  of  the  Water-buck  is  quite  the  worst 
of  all  African  venison  that  I  have  eaten,  its  grain  being  considerably 
coarser  than  that  of  an  old  bull  Buffalo,  while  at  the  same  time 
it  has  a  very  strong  flavour,  too  strong  by  far  for  stomachs  under- 
mined by  a  malarial  climate;  natives,  however,  to  a  man  eat  it,  and, 
so  far  as  I  know,  they  have  no  evil  superstitions  about  the  animal 
itself,  such  as  they  have  with  the  Bush-buck,  a  small  red-coloured 
Antelope,  the  "  Insa,"   and    the   Red   River-hog   (Potamochcerus 
penicillatus),     I  have  heard  it  said  by  some  that  Water-bucks  are 
unusually  stupid ;  such,  however,  has  not  been  my  experience ;  no 
doubt  they  are  at  times  confiding  and  offer  an  easy  shot,  but  not 
more  often,  I  should  say,  than  any  other  Antelopes  of  the  open  plains. 
I  think  they  possess  greater  vitality  than  any  other  of  their  kind, 
at  least  those  I  have  met  (though  there  is  little  to  pick  between 
a  Water-buck  and  a  Hartebeeste  on  the  score  of  being  hard-lived) ; 
and  they  are  certainly  more  stoutly  built,  especially  about  the  neck 
and  legs,  the  latter  being  short,  coarse,  and  even  clumsy.     Com- 
pared witli  other  Antelopes  they  are  by  no  means  graceful,  yet  their 
beauty  may  be  said   to  "  consist  in  their  ugliness ; "  and  if  not 
actually  useful,  they  are  certainly  ornamental  to  the  vast  wastes 
of  swamp,  grass,  and  reeds  where  they  are  generally  found. 
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2.  Cervicapra  arundinacea. 

Qaite  as  widely  distributed  as  the  Water-buck,  though  in  fewer 
Dtimbers,  is  the  Reed-buck,  **  Mpoyo  "  of  the  Anyanja,  **  Ndopi " 
of  the  Ajawa,  "  Irazigi''  of  tlie  Angoni,  '*  Swye"  of  the  Ahenga  and 
Anyika,  and  *'  Iswera  *'  of  the  Ankonde.  All  over  Nyasa-land  Reed- 
bucks  are  to  be  found,  at  least  wherever  there  are  open  pkins  such 
as  Water-buck  frequent ;  I  have  not,  however,  come  across  them  in 
the  hills. 

On  the  West  Coast,  on  the  plains  to  the  north  of  Cnpe  Maclear, 
especially  between  Amuwa  and  Mpemba's,  I  found  the  Reed-buck  in 
considerable  numbers  in  1885. 

I  also  saw  a  good  number  in  1889,  scattered  about  the  country 
hetween  Ghombi  and  Nkanga ;  here  there  are  five  small  rivers,  the 
Kapwekeri,  Hara,  Kambweri,  Chonanga,  and  the  Ngarawi,  all  close 
together,  and  the  intervening  country  is  particularly  suited  to  the 
Reed-buck.  I  have  found  it  perhaps  in  greatest  numbers  on  the 
vast  swampy  plains  at  the  foot  of  the  Wa-kinga  Mountains,  between 
Kisali  in  Mankendya's  country  and  Kisako  in  Mapweri's  to  the  north- 
west of  the  Lake ;  south  of  that,  again,  in  the  Songwi  and  Insesi 
country,  and  indeed  everywhere  between  that  and  the  Eikuru  River, 
some  three  miles  north  of  Karouga's.  But  the  Reed-buck  are  so 
generally  met  with  throughout  all  Nyasa-land  that  really  it  seems 
needless  to  give  any  localities. 

1  should  say  that  the  Reed-buck  is  more  wary  than  the  Water- 
buck,  at  least  they  are  certainly  more  difficult  to  stalk,  and  this  is 
mainly  due  to  their  liking  for  bare  open  country;  as  a  rule,  they  are 
found  singly  or  in  pairs,  but  I  have  occasionally  come  across  as  many 
as  four  or  even  six  together  in  one  place. 

In  their  habits  they  are  decidedly  local,  and  day  after  day  the 
same  animals  can  he  found  in  the  same  spot ;  they  are  particularly 
partial  to  clean  hare  sandy  patches  in  open  plains,  well  away  from 
cover,  and  here,  like  the  "  Insa,"  a  small  reddish-coloured  Antelope, 
they  resort  and  stand  about  day  after  day  for  weeks  tog:ether,  as  may 
be  seen  from  the  piles  of  droppings  that  accumulate.  When  alarmed 
they  give  vent  to  shrill  screams — ^Whew  I  Whew ! — and  bound  off 
kicking  up  their  hind  legs  and  tossing  their  tails  like  rabbits ;  their 
tails  are  thick  and  bushy  and,  being  white  on  the  underside,  present 
a  striking  appearance  when  their  owners  are  making  off  in  the  grey 
dusk  of  evening  or  very  early  morning.  They  have  a  strong  scent, 
but  their  venison,  to  my  thinking,  is  better  than  any  except  that  of 
the  '*  Impala  "  or  Eland  ;  as  a  rule,  too,  it  carries  more  fat  than  any 
other,  unless  occasionally  an  Eland. 

3.  Oreotragus  saltator. 

The  Klip-springer,  **  Chinkoma "  of  the  Nyasa  tribes,  is  com- 
monly met  with  in  rough  mountainous  country,  and  occasionally 
where  there  are  no  other  Antelopes. 

On  the  West  Coast,  on  Chombi  and  all  along  the  Apoka  Moun- 
tains, I  have  found  them  plentiful,  especially  in  the  dry  rocky  hilla 
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about  Taowira,  and  behind  Sjiundi,  to  the  N.W.  of  that  region.  I 
baye,  too,  now  and  again  come  on  them  in  the  hills  between 
Nkanga  and  Ncheweri. 

At  the  foot  of  the  Wa-kinga  Mountains,  in  the  Upper  Lufira 
country,  I  have  also  seen  them. 

On  the  East  Coast,  I  have  occasionally  come  across  them  in  the 
hills  to  the  south  of  Chitezi's  (Chiteji's),  and  between  that  and 
Malo. 

I  have  never  seen  more  than  a  pair  together,  though,  in  places 
where  they  are  numerous,  one  occasionally  sees  as  many  as  three  or 
four  on  the  move  at  the  same  time.  When  wounded,  I  have 
noticed  Klip-springer  cry  piteously,  bleating  not  unlike  a  young 
Goat.  The  yenison  is,  to  my  thinking,  excellent;  and  the  skins 
are  prized  by  hill  tribes,  who  make  bags  of  them  for  carrying  grain, 
for  which  they  are  well  suited,  being  unusually  thick  and  durable. 
The  hair  is  very  curious,  rather  resembling  soft  brbtles,  and  I  have 
heard  the  term  "  minga "  (thorns)  applied  to  it  by  natives  when 
describing  the  animal. 

4.  Nanotragus  TRAOULU8  (Licht). 

The  Steinbuck,  I  believe,  will  prove  to  be  common  in  Nyasa-land, 
at  any  rate  in  those  parts  where  Duiker  are  found  ;  but  for  myself 
I  have  only  succeeded  in  obtaining  one  specimen,  a  female,  which  I 
killed  on  the  Chitimba  River,  a  little  to  the  north  of  Chombi 
(Mt.  Waller).  This  the  Ahenga  with  me  pronounced  to  be  "  Yisya  " 
(which  is  the  name  by  which  they  know  the  Duiker) ;  but  I  had 
no  difficulty  in  distinguishing  it  from  that  animal,  inasmuch  as 
the  dark  brown  mark  on  the  forehead  and  down  the  nose  was  want- 
ing, as  was  also  that  on  the  legs,  which  were  in  this  case  of  an 
almost  uniform  red  with  the  body,  while  the  white  belly  in  this 
Antelope  was  very  much  more  conspicuous  than  in  the  Duiker,  there 
being  no  gradual  blending  of  the  white  and  reddish  brown,  such  as 
I  have  usually  noticed  in  the  Duiker. 

I  may,  however,  be  wrong  in  assuming  this  Antelope  to  have 
been  a  Steinbuck,  since,  at  the  time  I  examined  the  specimen,  I  had 
bad  very  little  previous  knowledge  of  the  Steinbuck  ;  but,  at  any 
rate,  I  am  fully  persuaded  the  animal  in  question  was  not  a 
Duiker. 

5.  ^PYCEROS  MELAMPUS. 

The  "Impala"  of  the  Angoni,  "Nswala"  of  the  Anyanja, 
Ajawa,  and  I  believe  of  all  the  Nyasa  tribes,  is  not  common  to  all 
Nyasa-land,  but  where  met  with  these  Antelopes  are  as  a  rule 
found  in  even  larger  numbers  than  Water-buck,  and  I  have  seen 
them,  I  daresay,  in  herds  numbering  one  hundred  or  more.  On 
Nyasa  itself,  I  only  remember  having  come  across  them  in  three 
districts,  all  on  the  West  Coast. 

In  1885  I  saw  some  very  large  herds  on  a  clean  sandy  plain, 
covered  with  mimosas,  half  a  day's  march  beyond  Mbapi,  to  the 
north  of  Cape  Maclear ;  here  there  appeared  to  be  little  other  game 
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than  Buffalo,  and  from  the  numbers  of  **  Impala "  skulls  lying 
about,  it  looked  as  if  Lions  bad  made  these  animals  their  special 
prey. 

In  1887  and  1888  I  constantly  saw  *'  Impala"  on  the  plains  to 
the  S.W.  of  Cape  Maclear,  notably  round  Lesumbwi  (Monkey  Bay), 
which  is  only  about  nine  miles  from  it ;  here  the  country  bordering 
on  the  Lake  is  very  hilly  and  covered  with  rough  boulders,  but 
there  are  interTening  plains  overgrown  with  short  grass  and  beauti- 
fully wooded  with  sweet-smelling  umbrella-shaped  mimosas,  and 
these  were  always  a  sure  find  for  ''  Impala." 

In  1 889  1  came  across  a  small  herd  of  about  seven  on  the  Wovu 
Biver,  about  20  miles  inland  from  Vuwa,  but  they  were  very  wild 
and  quite  unapproachable ;  here,  again,  they  were  in  clean  sandy 
country,  wooded  with  short  mimosas  and  dwarf  borassus  palms,  and 
I  fancy  they  are  not  found  in  any  other.  To  the  S.W.  of  Nyasa, 
1  have  found  ^'  Impala"  in  very  great  numbers,  and  in  1888  I  ran 
down  and  caught  a  young  buck  about  four  days  old,  but  he  did  not 
live  more  than  a  day. 

No  Antelope  I  have  seen  can  compare  with  the  "  Impala  "  in  fleet- 
ness  of  foot,  and  certainly  no  other  can  display  such  wonderful  leaping 
power ;  they  go  off  like  the  proverbial  **  arrow  from  the  bow,"  and, 
with  most  beautiful  gliding  bounds,  cover  the  ground  without  appa- 
rently the  least  effort.  When  alarmed  they  often  give  utterance  to  a 
sharp  bark.     Once  or  twice  I  have  noticed  that  "  Impala  "  become 

Eanic-stricken  if  persistently  followed  or  run  after  in  the  open ;  I 
ave  had  a  herd  stop,  look  at  me,  and  then  double  back  past  me 
when  they  had  plenty  of  open  ground  to  their  front.  Natives  seem 
to  know  this,  and  when  occasion  offers  take  advantage  of  it. 

6.  Tragelaphus  sylvaticus. 

Commonest  of  all  the  Nyasa  Antelopes,  whether  gregarious  or 
otherwbe,  and  better  known  perhaps  than  any  other  to  the  natives 
is  the  Bush-buck,  '<  Babala  "  of  the  Anyanja,  *'  Mbawala  "  of  the 
Ajawa,  "  Imbabala"  of  the  Angoni,  and  '^  Mpatu"  of  the  Ahenga 
and  Anyika. 

From  the  great  variety  that  exists  in  the  colour  and  markings  of 
Nyasa  Bush-bucks,  I  have  thought  there  must  be  more  than  one 
species,  but  after  carefully  examining  a  great  many  of  both  sexes, 
both  young  and  old,  I  have  come  to  the  conclusion  that  I  have  only 
met  vnth  T.  sylvaticus. 

I  now  exhibit  several  skins  and  pairs  of  horns  of  specimens  from 
different  locaHties  of  the  west  coast  of  Nyasa,  and  a  brief  descrip- 
tion of  them  may  not  be  without  interest. 

Toung  males  are  of  a  bright  reddish  brown,  deepening  in  colour 
about  the  back,  belly,  and  legs.  They  are  marked  plentifully  with 
white  spots  on  the  flanks  and  haunches,  and  have  also  some  five  or 
more  transverse  white  stripes  on  either  side,  emanating  from  the 
ridge  of  the  back,  along  which  extends  a  short  white  mane  inter- 
mixed with  black. 

Old  males  vary  very  much  indeed,  but  the  majoritv  are  of  a  dull 

'44* 
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reddish  brown,  in  places  Terging  on  coal-black,  plainly  marked  with 
aboQt  fortj  or  more  lai^  and  small  white  spots  on  the  flanks  and 
haunches.  In  some  the  white  stripes  may  be  said  to  be  impercep- 
tible, in  others  only  just  discernible,  but  in  a  few  they  are  CTen 
more  clearly  defined  than  in  the  young  males.  The  mane  on  the 
back  is  white. 

Youm^  females  are  of  a  very  rich  red,  especially  the  very  young 
ikwns,  very  beautifully  spotted  and  clearly  marked  with  a  number 
of  transTcrse  white  stripes ;  along  the  back  there  is  a  narrow  stripe 
of  short  dark  brown  hair,  tipped  with  white. 

Adult  and  old  females  are  of  a  darker  red,  but  are  uot  nearly  so 
plainly  spotted  and  striped  as  the  younger  animals. 

In  both  male  and  female  there  is  a  broad  band  round  the  neck,  on 
which  there  is  only  some  very  fine  mouse-coloured  hair,  the  coarser 
and  longer  hair  haying  been  rubbed  off,  presumably  by  contact  with 
OTerhanging  branches;  outside  this  band,  again,  there  is  a  broad 
white  stripe. 

A  good  ayerage  length  for  the  horns  of  the  Bush-buck  is  between 
10  and  1 1  inches ;  the  longest  pair  I  ha?e  seen  measured  1 1|  inches 
on  the  Btraif^ht,  and  tbe  bearer  of  these  stood  30  inches  at  the 
shoulder,  with  a  neck  at  the  *'  collar ''  20|  inches  in  girth. 

Bu9h-bucks  are  found  eyerywhere  on  Nyasa,  on  the  plains  and  in 
the  hills,  and  I  think  I  may  say  I  haye  seen  or  heard  them  almost 
whereyer  I  haye  set  foot  on  the  shores  of  the  Lake. 

I  haye,  howeyer,  seen  more  than  anywhere  else  between  Chombi 
and  Nkanga,  in  a  long  dense  belt  of  small  bush  and  undergrowth 
extending  for  some  miles  along  the  margin  of  the  Lake ;  here  in 
former  years  there  were  yillages  and  the  laud  was  cleared  for  cultiya- 
tioo,  but  these  in  course  of  time  moyed,  and,  as  usual,  a  heayy  crop 
of  small  bush  and  tangled  undergrowth  quickly  came  up.  In  places 
such  as  these  Bush-bucks  are  sure  to  lie,  and  indeed  anywhere  in 
thick  clumps  of  bush,  especially  those  surrounded  by  open  grass- 
land. 

It  is  curious  how  close  to  the  haunts  of  men  these  animals  will 
occasionally  take  up  their  quarters  ;  if  there  is  a  thicket  or  a  clump 
of  grass  or  reeds  at  all  undisturbed  close  to  a  yillage,  one  may  be 
tolerably  certain  it  harbours  one  or  more  Bush-bucks.  But  perhaps 
the  best  *'  find  "  of  all  for  them  is  a  nadye  burial-place,  and  one 
that  has  been  a  burial-place  for  some  generations  ;  here  the  under- 
growth and  trees  are  let  run  riot,  and  except  when  a  funeral  takes 
place  or  an  offering  is  made,  no  one  dares  go  there  for  fear  of  the 
'•  masoka"  (spirits-of-the-departed)  and  other  "  miximu  "  (spirits), 
which  are  supposed  to  haunt  it.  From  thus  constantly  frequenting 
burial-ground^  there  is  a  superstition  amongst  Nyasa  natives  that 
Bosh-bucks  are  eyil  spirits ;  they  are  said  to  haye  a  habit  of  lying 
on  grayes,  and  are  also  credited  with  licking  the  pole,  on  which  the 
corpse  has  been  carried  to  burial.  Natiyes  who  belieye  this  will  not 
eat  the  meat  of  the  animal ;  some  eyen  go  so  far  as  to  refuse  to  touch 
it,  and  I  haye  occasionally  had  difficulty  in  findiug  men  to  tan  the 
skin! 
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It  appears  to  me  that  the  Bush-buck  is  monogamous ;  at  least,  I 
have  never  come  across  more  than  a  pair  together,  male  and  female, 
unless  there  happens  to  be  a  fawn ;  but  in  places  they  are  so 
numerous,  and  the  families  so  closely  located  to  one  another,  that  it 
is  not  possible  to  say  positively  whether  such  is  the  case.  Each 
family,  at  any  rate,  is  strictly  local,  as  may  be  ascertained  by 
cautiously  reconnoitring  the  domain  of  each  for  two  or  three  days 
consecutiyely,  when  the  same  animals  will  almost  certainly  be  seen 
or  heard  in  the  usual  place.  An  extra  big  buck,  conspicuous  for  his 
long  horns  or  dark  coat,  will  now  and  then  serve  to  identify  any 
particular  family.  Quicker  of  hearing  than  perhaps  any  other 
Antelope,  at  any  rate  those  of  the  plains,  it  is  almost  impossible  to 
approach  Bush-bucks  in  thick  covert  in  the  mornings  and  evenings 
when  they  are  on  the  move — the  crackling  of  a  dry  leaf,,  the  snap- 
ping of  a  twig,  or  the  catching  of  a  thorn  or  branch  in  one's  person 
or  clothing  being  quite  sufficient  to  attract  their  attention.  But  if 
the  wind  is  fair,  it  is  not  difficult  to  obtain  a  shot  by  posting  one's  self 
and  lying  in  ambush  before  they  start  feeding  or  go  to  drink.  In 
the  heat  of  the  day,  when  asleep  in  the  shade  of  thick  bush,  they 
will  occasionally  lie  close  and  allow  a  hasty  shot,  after  being  roused, 
before  turning  and  bounding  off ;  but  it  is  a  hasty  shot,  and  one 
that  can  seldom  be  taken  advantage  of,  especially  in  thick  covert. 
When  alarmed  and  looking  at  an  object  of  suspicion,  Bush-bucks  as 
a  rule  stand  broadside  on,  instead  of  facing  round  as  do  almost  all 
their  kind  ;  and  as  often  as  not  they  contrive  to  have  their  bodies 
shielded  by  a  bush  or  tree-trunk.  For  this  reason  they  are  difficult 
to  see,  and  perhaps  the  first  warning  one  has  of  the  presence  of 
these  animals  is  a  loud,  hoarse,  startling  bark  **  Baugh ! "  often 
repeated  in  quick  succession,  as  a  dark  red  form  dashes  away  from 
within,  maybe,  as  little  as  20  or  30  paces  of  you. 

In  so  small  an  animal  as  the  Bush-buck  this  loud,  far-sounding 
bark  is  very  remarkable,  and  1  have  wondered  for  what  special  object 
nature  can  have  intended  it  Often,  when  passing  near  thick  bush 
at  sunset  or  a  little  later,  I  have  noticed  Bush-bucks  barking  in 
quick  succession,  but  knowing  I  was  not  myself  the  cause  of  it,  and 
that  no  other  human  beings  were  in  the  neighbourhood,  I  have  only 
been  able  to  attribute  it  to  the  presence  of  their  natural  enemies. 
Lions  or  Leopards.  At  Nkanga,  in  the  belt  of  bush  already  men- 
tioned, I  especially  noticed  this  barking,  and  there  Leopards  are 
unusually  plentiful,  since  in  the  space  of  a  few  months,  in  broad 
daylight,  I  came  across  three,  at  different  times,  and  was  fortunate 
enough  to  kill  one.  Leopards,  I  take  it,  are  the  natural  enemies  of 
the  JBush-buck,  and  one  has  only  to  watch  these  Antelopes  in  their 
native  haunts  to  see  that  they  are  ever  on  their  guard  against  some 
such  stealthy  foe,  for  their  every  movement  suggests  instinctive  fear  of 
surprise.  Take  the  Bush-buck  as  he  moves  through  thick  bush : 
picking  his  steps  gingerly  among  dead  leaves  or  over  fallen  timber, 
and  creeping  when  need  be  under  overhanging  branches,  he  steals 
through  the  thickest  covert  almost  as  noiselessly  as  a  cat.  Nor  will 
he  trust  his  hearing  altogether  when  on  the  move,  for  every  now  and 
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again  he  stops  to  listen,  with  a  foot  poised,  and  his  large  ears  turn 
uneasily  in  every  direction ;  watch  him  when  a  piece  of  dead  wood 
drops,  or  snap  a  twig  and  see  him  start  and  work  his  ears.  Yet  all 
this  caution  avails  him  not,  for  he  falls  an  easy  prey  to  the  Leopard, 
and  occasionally  to  the  Lion. 

7.  Oreas  canna. 

The  Eland,  "  Nchefu  "  of  the  Anyania,  "  Mbunju  "  of  the  Ajawa, 
"  Iropofa  "  of  the  Angoni,  and  "  Sefu  '^  of  the  Aheoga  and  Anyika 
or  Apoka,  may  be  said  to  be  almost  as  widely  distributed  as  the 
Water-buck  ;  but  frequenting  as  these  Antelopes  usually  do  thickly 
timbered  coimtry,  and  at  the  same  time  being  by  nature  more  shy 
and  retiring,  they  are  not  nearly  so  often  met  with. 

All  over  Nyasa-land  Elands  appear  to  be  found,  both  in  the  hills 
and  on  the  wooded  plains  at  the  foot  of  hills;  I  have  only, 
however,  come  across  them  on  the  West  Coast,  though  a  little  to 
the  S.E.  of  the  Lake  I  have  often  seen  them.  In  1885,  I  came 
across  a  few  a  little  beyond  Mbapi,  to  the  north  of  Cape  Maclear, 
and  from  native  report  they  must  be  plentiful  to  the  north  of  that 
again  at  Bana  and  Karali,  and  from  that  on  to  Bandawe  ;  beyond 
Bandawe,  especially  in  the  neighbourhood  of  Syiska  and  Ruarwi, 
and  from  that  north  to  the  Linyina  River  (Mlowi's  Rikuru),  the 
mountains  rise  to  a  height  of  some  2000  feet,  rugged  and  precipi- 
tous, sheer  out  of  the  Lake,  and  it  is  scarcely  possible  that  Elands 
could  frequent  such  country,  though  I  am  told  they  are  plentiful 
enough  on  the  plateau  above. 

.  Between  Chombi  (Mt.  Waller)  and  along  the  entire  range  of 
mountains  which  skirt  the  plains  of  the  Hara,  Fulirwa,  and  Taowira 
countries,,  especially  on  the  Manchewi  slopes,  large  herds  can 
generally  be  met  with  ;  but  to  the  north  of  that  again,  bordering  on 
the  coast,  beyond  the  Chitimba  River  (Mpyhampya's)  they  are  most 
numerous,  especially  in  the  dry  red  sandstone  hills  at  the  back  of 
Makwawa's,  between  that  and  the  Kapwekeri  River  to  the  north, 
and  again  in  the  undulating  highland  forests  between  Nkanga  and 
Fulirwa,  and  Nkanga  and  Vuwa,  some  20  miles  to  the  northward. 
At  Vuwa,  I  noticed  a  great  lot  of  spoor,  but  actually  saw  only  one 
animal,  a  solitary  old  blue  bull  with  thick  stumpy  horns.  At 
Mrali,  some  18  miles  north  of  Vuwa,  we  found  the  remains  of  a  cow 
Eland  killed  by  Lions. 

The  Eland  is  so  very  well  known,  and  has  been  so  often  described 
by  others  more  competent  than  myself,  that  it  seems  unnecessary 
here  to  say  anything  on  its  natural  history  ;  still,  a  few  observations  as 
affecting  the  Nyasa  Eland  in  general  may  not  be  altogether  without 
interest.  I  may  begin  by  saying  that  I  have  only  been  able  to 
identify  one  species — Oreaa  eanna  ;  but  this,  as  in  other  districts,  is 
subject  to  great  variety  both  in  colour  and  as  regards  the  plainness 
or  otherwise  of  the  white  stripes.  In  a  single  troQp,  individuals  may 
be  seen  varying  from  a  light  tawny  yellow  to  a  slaty  blue  in  very  old 
age,  while  in  some  the  stripes  are  clearly  defined,  in  others  faintly, 
and  in  others  again  they  are  not  distinguishable  at  all.     In  very 
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young  animals,  as  in  the  Koodoo  and  Bush-back,  the  stripes,  I  take 
it,  would  be  most  conspicuous  ;  but  this  is  merely  a  conjecture  on 
my  part,  as  I  have  never  seen  a  very  young  specimen.  In  the 
horns,  I  have  not  been  able  to  note  any  specific  difference,  though 
it  is  remarkable  that  in  some  districts  they  are  wider  or  narrower 
apart  as  the  case  may  be,  as  with  other  Antelopes. 

Elands  as  a  rule  go  in  large  herds  numbering  50  or  more,  but  it  is 
not  unusual  to  meet  solitary  bulls,  or  even  small  troops  of  bulls, 
which  latter  are  generally  very  fat.  It  is  a  remarkable  fact  that 
"Rhinoceros"  birds  almost  always  accompany  Elands:  I  have 
not,  however,  once  noticed  them  with  other  Antelopes,  though  natives 
tell  me  they  sometimes  go  with  the  Wart-Hog.  Elands  no  doubt  are 
naturally  shy  and  timid,  but  these  birds  make  them  still  more  difficult 
to  approach,  since,  on  the  slightest  appearance  of  danger,  they  fly  up 
from  the  backs  of  the  animals  and  screech  out  a  terrible  tell-tale 
concert;  they  are,  however,  also  useful  in  enabling  one  to  find 
Elands,  especially  in  wooded  country. 

The  favourite  haunts  of  Elands  seem  to  be  undulating,  well-timbered 
country,  where  the  grass  is  not  too  long,  and  where  there  are  inter- 
vening open  plains ;  as  a  rule,  they  visit  the  plains  at  night  or  in  the 
early  mornings  to  drink,  and  then  wander  back  long  distances  into 
the  forest,  where  they  S])end  the  hot  hours  of  the  day.  I  have  often 
found  Elands  five  or  six  miles  from  water,  notably  in  the  Nkanga  and 
Fulirwa  countries.  Eland,  I  have  noticed,  consort  freely  with 
Zebras,  taking  the  same  paths  and  mixing  with  them  when  feeding ; 
they  also  have  a  habit  of  rolling  in  the  curious  basin-shaped  earth- 
holes  which  Zebras  make  and  use  for  the  same  purpose ;  this  I 
especially  remarked  at  Nkanga. 

8.  Strepsiceros  kudu. 

The  Koodoo,  "Ngoma"  of  the  Anyanja,  "Ndandala"  of  the 
A jawa,  ''  Nganchla  "  of  the  Angoni,  and  *'  Chipurupuru  "  of  the 
Ahenga  and  Anyika  (Apoka),  is  tolerably  well  distributed  throughout 
all  Nyasa-land ;  I  have  myself,  however,  seen  comparatively  few — 
fewer  indeed,  than  any  other  well-known  species  except  the  Sable 
Antelope,  though  this  may  be  readily  attributed  to  the  excifs^jve 
shyness  and  retiring  habits  of  these  animals,  as  well  as  to  the  rough 
out-of-the-way  hilly  country  where  they  are  generally  found. 

In  1885  I  repeatedly  came  across  the  Koodoo  in  the  hills  at  the 
back  of  Amuwa,  north-west  of  Cape  Maclear ;  here  I  saw  some  really 
maenificent  bulls  with  splendid  heads,  but  could  not  take  advantage 
of  tne  chances  they  afforded  me,  as  I  was  anxious  not  to  disturb  the 
Elephants  in  whose  pursuit  I  was  then  engaged.  In  the  same  year 
in  the  neighbourhood  of  Mbapi,  I  noticed  the  skull  and  horns  of  n 
fine  bull,  presumably  killed  by  Lions,  and  I  subsequently  obtained  a 
remarkably  fine  pair  of  horns  from  a  native  of  Mbapi,  who  bad 
killed  the  bearer  of  them  not  far  from  the  outskirts  of  the  village. 

On  the  Cape  Maclear  promontory  I  know  there  are  Kooiloos, 
having  constantly  noticed  their  spoor  on  the  path  to  and  frani 
Lesumbwi;  but  the  animals  themselves  are  incredibly  shy  (here. 
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and  only  come  down  to  the  plains  from  their  mountain  fastnewes  at 
night,  returning  again  at  the  break  of  day. 

There  are  Koodooe,  I  am  told,  in  the  hills  at  the  back  of  Karali 
and  Baua,  and  I  saw  a  fine  pair  of  horns,  of  which  the  bearer  was 
killed  by  Mr.  Alfred  Sharpe,  between  the  former  place  and 
Mwazi's. 

In  1889  I  passed  a  lot  of  spoor  in  the  neighbourhood  of  Taowira 
(Kapyira's)  and  Kaundi,  at  the  foot  of  the  range  of  mountains 
which  run  inland  about  north-west  from  Mount  Waller  (Chombi); 
and  in  Kapyira's  village,  on  the  Chimbwiriri  River,  I  saw  a  Koodoo 
bull's  skull. 

In  the  hills  about  Mweniwanda's  (Chirenji),  I  have  been  told 
there  are  a  good  many  Koodoos,  but  I  have  not  visited  that  district. 

However,  as  I  have  said.  Koodoos  are  common  practically  to  all 
Nyasa-land,  especially  in  the  rugged  wooded  highlands  away  from 
the  haunts  of  men ;  occasionally  they  are  met  with  on  the  plains, 
but  never  far  from  hills,  which  they  leave  at  night  for  the  low  country, 
returning  again  at  daybreak. 

Like  Elands,  they  are  fond  of  browsing  on  the  young  and  tender 
shoots  of  trees  and  shrubs,  especially  in  the  dry  season,  when  the 
grass  has  been  burnt  off  and  has  not  had  time  to  grow.  When 
alarmed.  Koodoos  sometimes  give  vent  to  a  low  bark — best  imitated 
by  anyone  inflating  the  lungs  ^%itb  air  and  then  expelling  it  open- 
mouthed  ;  but  this  bark — if  bark  it  can  be  called — is  only  audible  at 
close  quarters. 

The  horns  of  this  animal  are  very  generally  seen  in  the  possession 
of  Nyasa  natives,  who  use  them  for  hubble-bubble  pipes  and  also  as 
war- horns ;  but  they  furthermore  are  made  to  do  duty,  like  most  other 
Antelope  horns,  as  receptacles  for  native  "  medicine  "  and  are  hung 
suspended  in  the  houses  or  outside  under  the  eaves  of  the  thatch, 
according  as  the  contents  are  expected  to  act. 

9.   HiPPOTRAGUS  NIGER. 

The  Sable  Antelope  or  Harris-buck,  "Mpnla-mpala"  of  the 
Anyania,  "  Mbarapi  of  the  Ajawa,  "  Mpala-mpala  "  of  the  Achewa, 
Angoni,  Ahenga,  and  Anyika,  is  not  by  any  means  evenly  distributed, 
but  in  parts  appears  to  be  plentiful,  especially  in  forest  highlands, 
its  favourite  haunts. 

I  have  myself  only  once  seen  these  animals  in  Nyasa-land,  and 
that  was  in  1885,  in  the  Yao  hills,  between  the  south-east  corner  of 
the  Lake  and  Shirwa  ;  there  were  just  a  pair  standing  watching  me 
from  the  crest  of  a  hill.  In  the  Chirenji  country  (Mweniwanda's), 
I  hear,  they  are  plentiful,  and  Mr.  Alfred  Sharpe  showed  me  the 
horns  of  a  bull  killed  by  himself  in  that  district.  In  the  "  Ma-suku  " 
forests  of  the  Apoka  Mountains  they  are  also  said  to  exist,  but  I 
was  never  lucky  enough  to  come  across  any. 

Sable  Antelopes  must  be  very  plentiful  in  parts — judging  from  the 
number  of  horns  in  the  possession  of  the  natives,  especiailv  Ajawa 
and  Machinga,  who  use  them  as  powder-horns,  and  I  thmk  they 
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iniut  obtain  them  along  the  caraTan-routes  through  the  Yao  country 
between  the  east  coast  of  the  lake  and  the  sea. 

10.  Cbphalophus  ocularis (?)• 

A  species  of  Duiker  which,  following  Sir  J.  Kirk  (P.  Z.  S.  1864» 
p.  656),  I  call  by  this  name  is  very  generally  met  with  throughout 
Nyasa-land,  except  on  bare  open  plains  or  in  very  steep  rocky  couutry, 
and  appears  to  be  known  as  **  Insa"  of  the  Anyanja,  **  Gwapi"  of  the 
Ajawa,  "  Nyiska  "  of  the  Atonga,  and  *•  Yisya"  of  the  Ahenga  and 
Anyika.  As  regards  these  native  names,  howerer,  I  may  be  open  to 
correction,  as  nearly  all  the  natives  of  the  Lake  with  whom  1  have 
come  in  contact  appear  not  to  distinguish  between  the  Duiker  and 
another  little  Antelope  (which  I  take  to  be  the  Steinbuck),  but  call 
both  by  the  same  name,  so  that  I  have  never  been  able  to  determine 
which  of  these  animals  is  actually  entitled  to  any  or  all  of  the  above 
names,  though  I  have  adopted  what  seems  to  be  the  opinion  of  the 
majority. 

As  I  have  said.  Duikers  are  common  practically  to  all  Nyasa-land, 
and  I  have  come  across  them  almost  everywhere ;  I  can,  however, 
note  a  few  districts  where  they  have  appeared  most  numerous. 

On  the  west  coast  of  the  Lake,  between  Mponda's  and  Cape 
Maclear,  especially  in  the  neighbourhood  of  Chuaro's,  I  came  across 
a  good  many  in  1888,  and  to  the  north  of  Cape  Maclear  1  saw  a  few 
at  the  foot  of  the  hills  about  Amuwa  and  between  there  and  Mpem- 
ba's.  At  Bandawe,  in  the  direction  of  Chintechi,  in  the  low  thickly 
wooded  hills,  between  which  are  patches  of  long  grass  and  reeds,  I 
have  occasionally  met  with  them,  and  again  to  the  north  of  that, 
between  Chombi  and  Karonga's,  in  a  broad  belt  of  low  scrubbv 
bush  bordering  on  the  Lake.  At  Nkanga,  in  1889, 1  caught  a  young 
male  fawn,  which  lived  over  a  month,  and  then  came  to  an  untimely 
death  through  accident. 

Nyasa  Duikers,  I  have  noticed,  vary  very  much  in  colour,  ranging 
from  a  reddish  brown,  not  unfrequently  tinged  with  green,  to  almost 
a  dark  red,  while  in  some  the  belly  is  more  conspicuous  for  its  white- 
ness than  in  others  ;  in  size,  too,  they  are  inferior  to  the  Duikers  of 
Natal  and  parts  of  the  Transvaal,  and  I  have  never  once  come  across 
a  specimen  of  the  decided  grey  which  the  Duikers  of  the  south 
generally  assume. 

11.    CePHALOPHUS  MAXWELLI  (?). 

This  little  Antelope,  or  at  any  rate  a  species  of  Blue-buck  very 
closely  resembling  it,  appears  to  be  common  in  parts  of  the  Nyasa 
couutry,  especially  in  the  densely  wooded  slopes  of  mountains ;  and 
though  I  cannot  claim  to  have  come  across  any  in  life,  I  have  yet 
seen  a  good  number  of  their  skins — notably  among  the  Anyika  of 
Chombi  and  the  adjoining  mountains,  where  they  are  said  to  be 
plentiful.  On  the  thickly  wooded  mountainous  slopes  between 
Bandawe  and  Syiska  they  are  also  said  to  exist,  and  again  in  some  of 
the  hills  about  Cape  Maclear ;  but  everywhere  natives  speak  of  them 
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as  being  shy  and  yery  difficult  to  bring  to  bag  in  the  thick  covert 
where  they  are  generally  found. 

I  cannot  just  now  recollect  the  Ahenga  or  Anyika  names,  and  I 
never  had  an  opportunity  of  finding  out  what  the  Anyanja  and 
Ajawa  call  them  ;  but  a  Chikundafrom  theKwa-kwa,  who  happened 
to  be  with  me  when  two  skins  of  these  animals  were  brought  in  from 
Chombi,  at  once  recognized  them  as  those  of  the  **  Lumza "  or 
^*  Lumsa  "  of  the  Achikunda  about  Kilimane. 


12.  Alcblaphus  lichtensteini. 

Lichtensteiu  s  Hartebeeste,  *'  Ngondo  "  of  the  Anyanja  and  Ajawa, 


Front  view  of  skull  of  Akelaphus  lichtensteiniy  cJ  jr. 
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**Nkozi'*  of  theAhengaand  Anyika^  "Kaiigosa"  of  the  Awanyakjasa, 
is  yery  generally  met  with  in  the  hills,  if  not  too  steep  and  rocky,  and 
in  the  plains  ;  but  appears  to  prefer  a  flat  or  undulating  country,  well 
wooded  and  with  intervening  open  glades. 

In  1883  I  first  met  with  this  Antelope  on  the  plains  between  the 
Kiwira  and  Insesi  Rirers,  in  Makyusa's  country,  at  the  north-west  of 
the  Lake ;  there  were  just  three  in  the  troop,  and  with  the  help  of 
another  eentleman  I  was  lucky  enough  to  kill  one — a  nearly  full- 
grown  bull»  which  was  subsequently  identified  by  Mr.  Pulley,  one  of 
our  party,  as  Idchtenstein's  Hartebeeste,  and  of  which  I  now  exhibit 
the  skull  (Fig*,  p.  662).  In  1885  I  saw  several  herds  of  these 
animals  to  the  south-east  of  Nyasa,  and  between  it  and  Lake  Shirwa, 
and  from  all  accounts  they  must  be  plentiful  in  the  Yao  country,  to 
the  east  of  the  Lake. 

On  the  West  Coast,  later  in  the  same  year,  I  came  across  a  good 
many  on  the  Kanjamwaua  River,  and  between  Amuwa  and  Mpemba's: 
here  they  usually  consorted  with  Impalas  ;  but  on  the  same  plains 
there  were  also  to  be  seen  in  their  company,  from  time  to  time, 
Water- bucks.  Reed-bucks,  and  occasionally  Koodoos  or  Elands. 
Inland  from  Bana  to  the  north  again,  I  was  told  there  were  Harte- 
beestes,  and  I  saw  some  heads  of  animals  said  to  have  been  killed 
there. 

In  1889-90  I  repeatedly  saw  a  few  in  the  low  red-sandstone 
hills  to  the  north  of  Chornbi,  between  Makwawa*s  and  Afunan- 
chenga's,  on  the  Uara  River ;  here  they  generally  went  in  company 
with  Water-bucks  or  Zebra«,  and  once  I  noticed  three  Hartebeestes 
herding  and  feeding  in  the  midst  of  some  thirty  or  forty  Water-bucks, 
all  cows.  Between  Nkanga  and  Karonga's,  on  the  coast-line,  and  in 
all  the  intervening  country  between  that  and  the  Anyika  Mountains, 
Hartebeestes  are  commonly  met  with,  notably  at  Vuwa,  Mrali,  and 
Taowira.  At  Nkanga,  during  my  stay  there,  a  cow  was  killed  in  a 
game  pit,  and  of  this  animal  I  secured  the  horns  and  frontal  bone. 
As  a  rule,  I  have  seen  Hartebeestes  in  herds  numbering  from  half  a 
dozen  or  even  less  to  perhaps  fifteen  or  twenty,  but  I  never  remem- 
ber having  come  across  more  than  that  number.  This  Antelope 
possesses  extraordinary  vitality,  and  in  thb  respect  is  very  little 
behind  the  Water-buck. 

13.    CONNOCH^TES  TAURINA. 

This  Wildebeeste — the  "  Nyumbu  "  of  the  Anyanjaand  Ajawa,  but 
apparently  unknown  to  the  natives  round  the  northern  half  of  Nyasa 
— is  not  met  with  anywhere  in  the  immediate  neighbourhood  of  the 
Lake,  though  it  is  found  a  little  to  the  south-east,  and  also,  I  believe, 
to  the  south-west. 

I  have  never  myself  come  across  any  of  these  animals,  though  I 
have  often  noticed  that  the  natives  of  Cape  Maclear  and  other  places 
north  and  south  of  it  make  use  of  their  tail-hairs  for  stringing  beads 
on  their  combs,  and  these,  I  fancy,  must  come  from  the  country  to 
the  westward. 
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2.  On  the  Presence  of  Pterygoid  Teeth  in  a  Tailless  Batra- 
chian  {Pelobaies  cultripea) ,  with  Remarks  on  the  Locali- 
zation of  Teeth  on  the  Palate  in  Batrachians  and  Reptiles. 

By  G.  A.  BOULENGER. 

[Beoeived  November  1, 1890.] 

On  recently  examining  some  disarticulated  boues  of  Batrachians, 
which  I  prepared  in  1877»  and  which  I  had  not  looked  at  since,  I 
was  very  much  surprised  to  find  a  few  small  teeth  on  the  left  ptery- 
goid bone  (the  right  one  had  been  lost)  and  on  the  parasphenoid  in 
a  skull  of  Pelobates  cultripes.  My  attention  once  drawn  to  this 
point,  which  is  of  considerable  importance  from  the  fact  that  ptery- 
goid teeth  have  not  yet  been  recorded  in  any  living  Batrachian,'  I 
examined  the  various  skulls  of  Pelobates  in  the  British  Museum, 
and  also  removed  the  mucous  membrane  from  the  palate  of  several 
specimens  in  spirit,  with  the  result  that,  although  1  have  failed  to 
detect  any  teeth  on  the  pterygoids  or  parasphenoid  of  Pelobates 
/uscus,  I  have  succeeded  in  finding  pterygoid  teeth  in  two  other 
specimenA  of  P.  cultripes,  one  from  Nantes,  the  other  from  the 
south  of  France.  I  will  designate  the  former  specimen  as  a,  the 
latter  as  6,  and  the  imperfect  skull  (from  Bordeaux),  mentioned 
above,  as  c. 

In  all  three  these  teeth  are  small,  grain-like^  resembling  the  same 
in  various  Stegocephala  ;  the  mucous  membrane  of  the  palate  has  to 
be  removed  to  ascertain  their  presence ;  they  are  evidently  in  a  rudi- 
mentary condition. 

In  specimen  a  there  are  about  ten  teeth  on  the  parasphenoid,  at 
the  base  of  the  longitudinal  branch  of  the  X'shaped  bone,  and  two 
pterygoid  teeth  close  together  on  the  left  side.  Specimen  b  has  uo 
teeth  on  the  parasphenoid  nor  on  the  left  pterygoid,  but  shows  a 
group  of  eight  distinct  teeth  on  the  right  pterygoid.  In  speci- 
men c,  as  in  a,  there  are  about  ten  teeth  on  the  parasphenoid,  and  a 
series  of  four  on  the  left  pterygoid  (the  right  bemg  lost). 

Our  knowledge  of  the  localization  of  the  teeth  on  the  various  bones 
of  the  palate  in  Batrachians  and  Reptiles  has  so  much  increased  of 
late  ^  that  it  appears  to  me  useful,  on  this  occasion,  to  review  and 
tabulate  the  data  available  at  present  in  recent  and  fossil  forms. 

Whilst  in  not  a  few  fishes  all  the  bones  of  the  palate  are  toothed, 
it  is  only  among  the  lowly  Stegocephala  that  we  meet,  higher  up  in 
the  scale,  with  such  a  disposition.  As  evolution  proceeds  in  both 
the  Batrachian  and  Reptilian  phylie,  we  find  the  palatal  dentition 
more  and  more  localized  and  reduced.  Thus,  in  the  Urodeles  or 
tailed  Batrachians,  we  have  frequent  examples  of  a  toothed  para- 
sphenoid, no  form,  however,  showing  teeth  on  the  pterygoids,  but  all 
agreeing  in  having  them  on  the  vomers  and  palatines^.     In  the 

>  A  table,  very  iucomplete  even  at  the  time  it  was  published,  of  the  dentition 
of  recent  Batraohiaus  is  given  bj  O.  Hertwig  in  his  admirable  memoir  •*  Ueber 
das  Zabnsjstem  der  Amphibien,"  Arch.  mikr.  Anat  xi.  Suppl.  (1874). 

'  In  the  ProieidiT  the  piilatines  are  not  yet  separated  from  the  pterygoids 
in  most  Urodeles  tbej  are  tused  with  the  vomers. 
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tailless  Batrachians  most  forms  are  proyided  with  teeth  on  the 
Tomers^  whilst  hut  a  few  have  any  upon  either  the  palatines  or 
the  parasphenoid.  Among  Reptiles,  a  distribution  of  the  teeth  on 
as  many  as  three  elemeuts  (ptdrygoids,  palatines,  vomers)  is  only 
known  in  two  forms — a  Rhyucrkocephalian  and  Lacertilian.  it 
is  a  fact  that  the  Batrachians  generally  agree  with  the  Fishes  in 
the  sequence  in  which  the  teeth  of  the  palate  are  usually  lost, 
yiz.,  in  the  following  order: — (1)  Pterygoid,  (2)  Parasphenoid, 
(3)   Palatine,   (4)  Vomer;   whilst  in   the  Beptilia  we  find  great 


Teeth  on 

Stegocbphala. 

Batraciiia. 

BmPTILIA. 

VornerSy  Palatines, 
Pterygoids, 
Parasphenoid. 

Dawsonia, 

Seeleya. 

Acanthostoma. 

Vomers,  Palatines, 
Pterygoids. 

Champsosaurua, 
Ophisaurus. » 

Vomers,  Palatines, 
Parasphenoid. 

Oaudata  (PUtho- 
dontifutf 
LesmognathifUB). 

Vomers,     Pterygoids, 
Paras^enoid. 

Pelobates. « 

Vomers,  Palatines. 

Sparodus, 

Hylerpeton, 

MastoeUmsauHts. 

Capitosaurus, 

Labyrinthodon, 

Oaudata    gener- 

Apoda. 

Ceratohyla, 

Jlemip&ractus, 

Sphenodon,* 
Hyperodapedon, 
Paiaohatteria. 
Proterosaurtu. 

Vomers,  Pterygoids. 

Procolophon, 

Vomers,  Parasphe- 
noid. 

Triprian, 

Palatines,  Pterygoids. 

Plaoodontia. 
Chamaleolis, 
Heloderma.  # 
Ophidia  gener- 
ally. 

Palatines,    Parasphe- 
noid. 

Amphodus, 

Vomers 

BranchUaaurw, 
Nyrania. 

Ecaadata  gener- 
aUy. 

Palatines 

Genyophryne. 
DyscophidtB, 

OUgodon,  # 
Dasypeltis. 
Atracfaspia. 

Pterygoids    

Lacertilia  gener- 
ally. 
Mosasauria. 
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diTenity.  The  Rhynchocephalims  appear  to  lose  the  pterygoid 
teeth  first,  the  Tomerine  next.  In  the  Squamata,  the  predominating 
Reptilian  type  at  the  present  period,  vomerine  teeth  are  known  in 
but  a  single  genus  {C^Msaurus)  of  the  family  AnffuitUg,  which  haa 
in  addition  palatine  and  pterygoid  teeth ;  and  in  these  Sqnaroata 
we  see  that  the  rule  in  the  suborder  Lacertilia  is  to  lose  the  teeth 
from  front  to  back,  and  in  the  suborder  Ophidia  from  back  to  front. 
Thus,  there  are  but  two  genera  of  Lizards  with  palatine  teeth,  and 
they  are  also  armed  with  teeth  on  the  pterygoids ;  and  the  few 
genera  of  Snakes  in  which  the  teeth  are  restricted  to  one  of  the  two 
bones  have  them  inyariably  on  the  palatines. 

I  hare  attempted  to  record  in  the  table  (see  p.  665)  what  is  at 

S resent  known  of  the  distribution  of  the  teeth  on  the  palates  of  the 
ieptiles  and  Batrachians.     An  asterisk  after  a  generic  name  indicates 
that  the  character  is  not  constant  throughout  the  genus. 


3.  On  the  Fijian  Species  of  the  Genus  MertUa. 
By  Henrt  Sekbohm. 

[BeceiTed  NoTember  29,  1890.] 

The  four  largest  islands  of  the  Fiji  group  each  contain  a  species 
of  Merula,  which  appears  to  be  distinct  from  those  found  on  the 
other  three.  Of  these  four  species  three  are  well  known,  but  the 
fourth  appears  to  be  uodescribed.  The  distribution  of  the  four 
species  is  as  follows  : — 

Merula  vanuensis,     Yanua-Levu. 

Merula  layardi.     Viti-Lem. 

Merula  ruficepM^     Kandavu. 

Merula  tempesii.     Tayiuni. 

These  four  species  differ  from  each  other  in  many  characters,  of 
which  the  following  are  the  roost  useful  for  diagnostic  purposes : — 
(a)  In  some  species  the  under  tail-coverts  are  uniform  m  colour,  in 
others  each  under  tail-covert  has  a  conspicuous  pale  shaft-streak, 
widest  at  the  tip.  (5)  The  upper  parts  below  the  nape  are  nearly 
black  in  some  species,  and  olive  or  brown  in  others,  (c)  The  throat 
in  one  species  is  orange-buff",  and  in  the  others  grey.  These  three 
characters  serve  to  diagnose  the  four  species  as  follows : — 

vanuennt* 
Clayardi.      j^^hroat  grey. 

Under  tail-coverts  uniform.^  iempesti. 


{ 


>  Back  nearly  black. 


rujlceps. 


The  male  differs  somewhat  from  the  female  in  all  the  species,  but 
the  characters  given  above  are  common  to  both  sexes. 
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Merula  yanuensis,  Qom.  dot. 

Merula  vanicorenaU  (Quoj  et  Gaimard),  apud  Layard>  Ibis,  I8769 
p.  151. 

Merula  vitiensis^  Layard^  Aon.  Mag.  Nat.  Hist.  4th  ser.  xviu 
p.  305  (1876). 

The  Vanua-Levu  Ouzel  was  discovered  by  Mr.  Tempest  at  Kaodi, 
a  small  village  600  feet  above  the  level  of  the  sea,  near  Bua  in  Sand- 
alwood Bay,  on  the  west  coast  of  Yanua-Levu.  It  was  recorded  as 
Merula  vanicorensis  under  the  erroneous  impression  that  it  was 
identical  with  the  species  said  to  have  been  obtained  on  the  island 
of  Vanikoro  (Quoy  et  Gaimard,  Voyage  de  T Astrolabe,  1826-1829, 
Zool.  i.  p.  188). 

Shortly  afterwards  Mr.  Layard  discovered  his  error  and  described 
the  species  as  new,  hut  unfortunately  adopted  a  name  which  must 
be  abandoned  as  misleading.  When  Mr.  Layard  described  the  species 
it  was  the  only  Merula  known  from  the  Fiji  Islands,  and  the  name 
vitietmM  was  applied  in  a  collective  sense  as  denoting  an  inhabitant 
of  the  Fiji  Islands.  When  it  was  found  that  two  of  the  Fiji  Islands 
were  inhabited  by  other  species  the  name  became  somewhat  ob- 
jectionable, but  now  that  we  discover  that  Viti-Levu  is  inhabited  by 
a  fourth  species,  which  everybody  has  taken  for  granted  to  be 
Merula  viiiensisy  it  is  obvious  that  this  name  must  be  no  longer  used 
for  the  Vanua-Levu  species,  and  I  have  accordingly  proposed  Merula 
vanueneis  as  a  snbstitute. 

There  are  two  examples  (male  and  female)  in  the  Layard  Collec- 
tion, which  are  the  types  both  of  Merula  vitieneis  and  of  Merula 
vanuensis.  The  British  Museum  does  not  possess  a  specimen  of 
this  species,  but  there  is  a  female  in  the  Tristram  Collection. 

The  Vanua-Levu  Ouzel  differs  from  its  ally  on  Viti-Levu  in  the 
following  particulars  : — (a)  The  under  tail-coverts  of  both  sexes  are 
uniform  dark  grey  without  pale  shaft-streaks  or  pale  tips,  (b)  The 
general  colour  of  the  upper  parts  of  both  sexes  is  darker  and 
browner,  much  less  olive,  (c)  It  is  a  rather  smaller  bird,  wing  4*2 
to  4-4  inches  instead  of  4*3  to  4*5  inches,  (d)  The  lower  breast  and 
flanks  of  the  male  and  the  lower  breast  of  the  female  are  of  a  duller 
chestnut  colour,  whilst  the  flanks  of  the  female  are  brownish  grey 
instead  of  dull  orange-chestnut. 

Merula  layardi,  sp.  nov. 

Merula  vitiensis,  Layard,  apud  Seebohm,  Cat.  Birds  Brit.  Mus.  t, 
p.  278  (1881). 

The  Viti-Levu  Ouzel  was  probably  discovered  by  Mr.  Klein- 
schmidt  in  the  interior  of  Viti-Levu,  whence  examples  were  sent  to 
the  Godeffroy  Museum  in  Hamburg,  but  for  want  of  an  opportunity 
of  comparing  them  with  examples  from  Vanua-Levu  they  have  been 
hitherto  confounded  with  the  allied  species.  I  have  two  examples 
ID  my  collection,  and  there  are  two  examples  in  the  Tristram  Col- 
lection ;  but  I  prefer  to  make  the  two  examples  (male  and  female)  in 
the  British  Museum  the  types  of  my  Merula  layardi.     It  is  much 
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to  be  regretted  that  so  absolutely  appropriate  a  name  as  Merula 
tfitiensis  cannot  be  applied  to  the  Viti-Levu  species,  but  as  it  has 
been  previously  applied  to  the  Vanua-Levu  species  it  cannot  be  used 
for  any  other. 

The  differences  between  the  two  species  have  been  already  pointed 
out. 

There  is  less  difference  between  the  sexes  in  the  Viti-Levu  Ouzel 
than  there  is  in  the  Vanua-Levu  species  ;  but  in  the  male  the  tail 
is  longer  than  it  is  in  the  female  (3*1  inches  instead  of  2*8  inches), 
the  chestnut  on  the  breast  and  flanks  is  paler  and  duller  in  the 
female  than  in  the  male ;  the  colour  of  the  upper  tail-coverts  and 
tail  of  the  male  is  darker  and  more  rufous  (less  olive)  than  in  the 
female ;  and  the  grey  on  the  upper  breast  is  more  sharply  divided 
from  the  chestnut  of  the  lower  breast  in  the  male  than  it  is  in 
the  female. 

Merula  tbmpesti. 

Turdus  tempesti,  Layard,  Proc.  Zool.  Soc.  1876,  p.  420. 

The  Taviuui  Ouzel  was  discovered  by  Mr.  Tempest  on  the  island 
of  Taviuni,  and  the  type  is  in  the  Layard  Collection. 

It  is  most  nearly  allied  to  Merula  poliocephala  from  Norfolk  Island 
(more  than  a  thousand  miles  from  Taviuni),  so  nearly  indeed  that  it 
requires  a  very  accurate  knowledge  of  the  species  to  discriminate 
between  them.  So  far  as  b  known,  Merula  tempesii  always  has 
uniform  dark  brown  or  black  under  tail-coverts,  but  this  seems  also 
to  be  the  case  with  adult  males  and  very  old  females  of  its  Norfolk- 
Island  ally.  In  both  species  males  have  the  grey  of  the  throat  and 
upper  breast  sharply  divided  from  the  black  of  the  lower  breast  and 
belly,  whilst  in  the  females  the  two  colours  gradually  blend  into 
each  other.  In  both  sexes  the  Taviuni  species  has  a  much  darker 
head  than  the  same  sex  of  its  Norfolk-Island  ally.  The  crown  of 
Merula  tempesti  male,  and  that  of  Merula  poliocephala  female,  may 
be  described  as  greyish  brown,  several  shades  darker  and  browner 
than  the  brownish  grey  of  Merula  poliocephala  male ;  whilst  the 
crown  of  Merula  tempesti  female  is  brownish  black,  almost  as  dark 
as  the  back. 

Merula  ruficeps. 

Merula  ruficeps,  Ramsay,  Proc.  Linn.  Soc.  New  South  Wales,  i. 
p.  43  (read  29th  November,  1875). 

Merula  bicolor,  Layard,  Ibis,  1876,  p.  153. 

The  Kandavu  Ouzel  was  discovered  on  the  island  of  Kandavu  by 
Mr.  Pearce,  who  seems  to  have  sent  skins  to  Mr.  Ramsay  and  to 
-  Mr.  Layard,  so  that  the  species  was  almost  simultaneously  described 
by  each  of  these  ornithologists. 

It  is  a  yery  handsome  species,  and  appears  to  be  nearest  allied  to 
Merula  pritzbueri  from  the  Loyalty  Islands  and  the  New  Hebrides, 
and  more  distantly  to  Merula  tempesti  from  Taviuni.  It  differs 
from  these  two  species  in  having  the  entire  head  and  neck  of  a  rich 
(almost  orange)  buff* 
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4.  On   the  Visceral  Anatomy  of  the  Australian  Torpedo 
[Hypnos    subnigrum),   with   especial   reference   to   the 
Suspension  of  the  Vertebrate  Alimentary  Canal.     By 
G.  B.  Howes,  F.Z.S.,  F.L.S.,  Assist.  Professor  of  Zoo- 
logy, R.  College  of  Science,  S.  Kensington. 
(From  the  Huxley  B^search  Laboratory.) 
[Beceired  Deoember  2, 1890.] 
(Plate  LVII.) 

The  Australian  Torpedo,  Hypnos  suhnigrum,  i^as  first  described 
by  A.  Dum^ril  ^  from  two  specimens,  deposited  in  the  Paris  Museum 
by  Mous.  J.  Verreaux.  Its  skeleton  has  been  dealt  with  by 
Harwell  ^  and  has  been  shown  to  be  in  some  respects  exceptional 
and  peculiar,  while  its  electrical  organs  hare  recently  been  written 
about  by  6.  Fritscb,  in  the  second  volume  of  his  '  Die  elektrischen 
Fische'^.  During  the  Fisheries  Exhibition  held  at  South  Ken- 
sington in  1883,  Mr.  Ramsay,  Curator  of  the  Sydney  Museum, 
brought  some  specimens  of  this  fish  to  Europe  ;  three  of  them  are 
now  in  the  Museum  of  Natural  History,  two  (ad*  and  a  $  )  in  lUy 
teaching  collection  at  South  Kensington.  For  the  gift  of  these 
animals,  zoologists  at  home  owe  Mr.  Ramsay  and  the  authorities  of 
his  Museum  a  debt  of  gratitude. 

On  laying  open  the  post-pericardiac  body-cavity  of  this  fish,  the 
alimentary  tract  is  seen  to  be  disposed  in  the  manner  of  an  inverted  S, 
as  is  the  case  in  all  the  Ichthyopsida  and  the  lower  Amniota.  That 
is  to  say — a  line  {oL^fi  of  Plate  LVII.  fig.  1)  drawn  parallel  with  the 
long  axis  of  the  body  would  bisect  the  oesophagus  and  cloaca, 
together  with  a  more  or  less  considerable  portion  of  the  large 
intestine,  aud  leave  the  stomach  {cd,,  py.)  to  the  left  and  the  small 
intestine  (t.«.)  to  the  right  of  the  animal. 

The  liver  (A/>.)»  which  is  two-lobed  *,  lies,  as  usiml,  ventrad  of  the 
stomach  on  the  left  side,  and  to  the  right  and  dorsad  of  the  small 
(valved)  intestine  (t.«.")  on  the  opposite  one.  Its  gall-cyst  (c.6., 
so  called  gall-bladder)  is  exceptionally  spacious  and  lies  disposed 
in  a  notch  of  the  right  lobe.  This  right  liver-lobe  is  much  the 
larger  of  the  two,  and  it  extends  inwards  in  this  fish  to  an  unusual 
degree,  reaching  almost  to  the  middle  line  and  forming  (as  seen  from 
beneath)  a  kind  of  bed  upon  which  the  valved  intestine  lies.  The 
latter,  which,  unlike  that  of  most  Chondrichthyes,  bears  no  well-marked 
external  furrows  denoting  the  course  of  its  contained  valve,  has  the 
customary  proportions  and  relationships,  but  that  its  duodenal 
segment  (or  Bursa  Entiana,  t.«.')  is  more  tubular  than  is  usually 
the  case,  Lamargus  excepted  \  and  is  marked  off  from  the  stomach 

^  Bev.  et  Mag.  de  Zoologie,  1852,  no.  5,  p.  277. 
2  Proo.  Linn.  Soc.  N.  S.  W.  vol.  ix.  part  1. 
^  Lei|>zig»  1B90. 

'^  As  in  lirygout  Urolophus,  and  Myliobatis,  Haswell,  Proc.  Linn.  Soc.  N.S.W. 
voL  iu.  (aer.  2),  p.  1716. 
»  Of,  Tomer,  Joum.  Anat  &  Phya.  vol.  vU.  p.  233  (1873), 
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by  a  deep  constriction  (Plate  LVII.  figs.  1  &  4)  which  coincides  with 
the  point  of  origin  of  a  very  efficient  pyloric  valve  (v',  fig.  4). 

I  have  elsewhere  shown  ^  that  in  the  Thornback  (Rata  clavaid) 
the  left  kidney  may  be  restricted  to  the  posterior  third  of  the  body- 
cavity,  and  that  the  conditions  of  its  displacement  show  the  same  to 
have  resulted  either  from  atrophy  or  concentration  in  accommodation 
to  the  enlarged  stomach  and  spleen.  That  which  may  be  thus  true 
of  the  individual  Thornback  is  true  of  certain  other  species  of  the 
genus  Raia^  and  of  the  fish  now  under  consideration  ;  so  completely 
so  in  the  latter  that  the  entire  kidney  may  be  seen  from  beneath 
(re J  fig.  1)  while  the  stomach  is  still  in  its  natural  position. 

Between  the  liver  and  stomach  of  this  fish  there  passes  a  well- 
defined  lesser  omentum  (om.,  fig.  1)  ;  the  suspensory  ligament  of  the 
liver  {Ig.)  is  very  extensive  and  asymmetrical,  passing  on  the  left 
side  to  the  dorso-lateral  wall  of  the  cardiac  gastric  sac  {cd.\  and  on 
the  right  to  the  adjacent  body-wall  and  head  of  the  testis  {is.  of 
fig.  2).  Buried  up  in  this  ligament  there  lies  the  customary  vestige 
of  the  coalesced  ostia  of  the  MuUerian  ducts  (cf.m.,  fig.  1),  and  that 
here  assumes  the  form  of  a  short  but  spacious  tube,  disposed 
obliquely  on  the  right  side,  and  closely  bound  down  to  the  ventral 
body-wall.     There  is  no  trace  of  median  ventral  mesentery. 

The  pyloric  chamber  of  the  stomach  of  this  fish  is  long  and 
tubular  {py.,  figs.  1  &  4),  and,  as  already  stated,  marked  off  from 
the  head  of  the  small  intestine  by  a  deep  constriction.  That  portion 
of  it  which  lies  to  the  right  of  the  axial  line  is  skirted  posteriorly 
by  a  pancreas,  which,  contrary  to  the  general  rule  among  these  fishes, 
b  lozenge-shaped  (pc,  fig.  4).  The  Bursa  Entiana  (t.*.')  is  re- 
markable for  its  subdivision  internally  into  two  chambers,  the 
posterior  of  which  receives  the  bile-duct  {d.h,y\  this  subdivision  is 
effected  by  a  crescentic  infolding  of  the  postero-lateral  wall  to  form 
a  well-defined  intra-duodenal  valve  (v.").  That  which  is  most 
noteworthy  in  the  general  disposition  of  the  viscera  of  this  fish  is  the 
non-appearance  of  the  processus  digitiformis  and  spleen,  when  the 
parts  are  viewed  from  the  ventral  aspect.  The  appendix  digitiformis 
of  all  other  Elasmobranchs  lies  conspicuously  disposed  at  or  towards 
the  left  side  of  the  valved  intestine '.  The  spleen  of  the  Plagio- 
stome  fishes  is  very  variable  in  its  extent  aud  relationships ;  it  lies 
either  (most  Batoids)  in  the  bay  formed  by  the  cardiac  and  pyloric 
gastric  sacs,  or  in  a  more  or  less  close  relationship  to  the  base  of  tlie 
entire  stomach.  The  relations  of  these  organs  are,  in  HypnoM, 
remarkable  and  exceptional,  as  the  sequel  will  show. 

The  alimentary  viscera  of  the  Plagiostomi  are  well  known  to  be 
suspended  by  two  folds  of  mesentery — an  anterior  one,  which  is 
continuous  in  front  with  the  suspensory  ligament  of  the  liver ;  and 
n  posterior  one,  which  serves  to  attach  the  processus  digitiformis 

»  Joum.  Anat  &  Phys.  vol.  xxiv.  (N.  8.  vol.  iv.)  p.  407  (1890). 
^ '  The  bursa  was  injured  at  the  point  of  termination  of  the  pancreas  ante- 
riorly, wherefore  it  was  not  possible  to  determine  the  cx>ur8e  of  the  pancreatic 
duct. 

^  Cf.  Blanchard,  Mittheilung.  a.  d.  Embryol.  Instil.  Wien,  Heft  iiL  p.  190 
(1878-79). 
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{ap,  of  figs.  2  &  3)  and  that  portion  of  the  gut  which  lies  behind 
ity  as  also  to  carry  the  post-superior  (soH^Ued  inferior)  mesenteric 
artery  (a.m,",  fig.  2).  These  folds  have  been  termed  **mesogaster" 
and  *'  mesorectum  "  \  The  first  named  extends  backwards  to  the 
posterior  limit  of  the  so-called  superior  mesenteric  artery  (a.m.')  ;  it 
ensheaths  this  vessel  and  its  coeliac  ally,  and,  while  frequently  con- 
tinuous as  a  simple  sheet,  it  is  more  generally  fenestrated  and  broken 
up  ^.  Inasmuch,  however,  as  it  suspends  the  duodenal  segment  of 
the  gut  together  with  the  stomach  and  pancreas,  the  term  meso- 
gaster  would  be  well  withdrawn.  1  have  elsewhere  attempted  to 
show'  that  that  portion  of  the  Plagiostome's  gut  which  is  sus- 
pended by  mesentery  posteriorly,  represents  the  entire  large  intestine 
of  the  higher  Vertebrata ;  whether  I  am  right  or  not,  the  term 
"  mesorectum  "  might  be  preferably  restricted  to  that  mesentery  of 
tliose  higher  Vertebrata  possessed  of  a  recognizable  rectum,  and  with- 
drawn here  in  preference  to  a  more  general  one.  I  would  propose 
to  substitute  for  '*  mesogaster "  the  term  ante-mesonBum,  and  for 
"  mesorectum  "  that  of  post-mesoraum. 

The  foregoing  description  applies  to  both  the  Plagiostomes  and 
Chimseroids,  allowance  being  made  for  the  absence  of  the  processus 
digitiformis  in  the  latter ;  in  them,  and  in  some  Selachii,  the  fenes- 
tration of  the  ante-mesorseum  is  so  complete  that  the  superior 
mesenteric  arteries,  be  there  one  or  more  present,  are  set  free 
within  the  folds  of  cord-like  sheaths,  and  the  assumption  of  this 
condition  is  associated  with  the  origin  of  the  arteries  named  at  a 
point  remote  from  the  coeliac  axis. 

From  the  known  facts  of  development  of  the  dorsal  mesentery, 
the  fenestrated  condition  of  the  same  may,  with  tolerable  certainty, 
be  regarded  as  due  to  absorption ;  and  the  description  of  it  as  **  in- 
terrupted by  one  or  more  large  fenestrse  "  *  b  as  satisfactory  as  could 
be  wished.  In  Hypnos  the  conditions  are  otherwise,  for  this  fish 
is,  among  the  Chondrichthyes^  the  sole  known  possessor  of  a  con- 
tinuous mesentery.  The  fact  that  in  it  the  spleen  and  processus 
digitiformis  are  not  seen  on  opening  the  body-cavity  from  the  ventral 
aspect,  has  been  already  alluded  to.  It  is  due  to  these  organs  being 
hidden  beneath  the  continuous  mesentery  named.  More  than  this 
however !  for,  on  turning  the  alimentary  viscera  to  the  lefl  side  as 
indicated  in  fig.  2,  the  mesentery  in  question  is  seen  to  be  perforated 
by  two  large  round  holes.  The  anterior  of  these  lies  immediately 
behind  the  anterior  (superior)  mesenteric  artery  (a.m.'),  in  juxta- 
position to  the  head  of  the  small  intestine,  and  gives  passage  to 
the  spleen  («.);  the  posterior  occurs  lineally  below  the  posterior 
(inferior)  mesenteric  artery  {a.m."),  and  similarly  gives  passage  to  the 
appendix  digitiformis  {ap.).  There  here  arises  the  question  whether 
the  spleen  and  digitiform  process,  which  alike  perforate  the  mesentery, 

*  Parker,  T.  J.,  *  Zootomy/  p.  47.  The  deflcriptions  of  Haswell  for  Trygon 
and  Urohphus  (Proc.  Linn.  Soc.  N.  8.  W.  toL  lii.  (»er.  2)  p.  1716)  are  more 
nearly  correct. 

>  Cf.  StanniuB,  *  Handbuch  d.  Anat  d.  \l'lrbeltiL'  p.  193. 

*  Joam.  Linn.  Soa,  ZooL  voL  xziiL  pp.  993  et  segq.  (1890). 

*  Marshali  &  Hurt,  Junior  CourK  in  Practical  Zoology,  ed.  2,  1888,  p^  218. 
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may  have  actually  caused  the  absorption  of  its  substance ;  or  whether 
the  latter  may  nave  not  been  induced  by  other  means,  the  glands 
named  having  merely  accommodated  themselves  to  the  exigencies  of 
the  case.  The  spleen  had  been  unfortunately  removed,  to  a  large 
extent,  in  my  specimen  before  it  reached  my  hands  (c/1  Plate  LYII. 
fig*  3,  8.) ;  sufficient,  however,  remains  to  show  the  presence  of  a 
couple  of  well-marked  furrows.  One  of  these  (/./?.)  indicates  the 
point  of  apposition  with  the  head  of  the  pvloric  gastric  sac  (py,) ; 
the  other  (/.m.)  that  of  strangulation  or  embrace  by  the  mesentery. 
That  portion  of  the  spleen  which  lay  to  the  right  of  the  latter  (= 
that  marked  s.  in  figs.  2  &  3)  had  grown  out  into  a  veritable  hernia. 
In  view  of  the  very  variable  extent  to  which  this  organ  may  force 
its  way  between  the  folds  of  the  mesentery  among  Plagiostom  in 
genend,  I  am  inclined  to  adopt  the  second  of  the  two  alternatives 
postulated  above,  and  to  regard  the  absorption  as  perhaps  not 
primarily  due  to  this  hernia-like  extension  of  the  glandular  struc- 
tures named. 

The  spleen  of  the  Batoidei  is  remarkable  among  thai  of  all  verte- 
brates for  its  enormous  development.  It  lies  in  the  bay  formed 
between  the  cardiac  and  pyloric  sacs  of  the  stomach,  and  projects 
freely  to  the  right  side.  It  either  extends  under  cover  of  the  stomach 
and  intestine,  giving  rise  to  a  solid  mass  which  lies  immediately 
beneath  the  backbone,  and  not  unfrequently  fills  the  interspace 
between  the  genital  elands ;  or  it  embraces  the  left  side  of  the  vdved 
segment  of  the  gut  (ex.  Rhinobatus  and  Trygonorhina),  in  a  manner 
somewhat  resembling  that  in  which  the  embryonic  supra-renal 
body  of  mammals  *'caps"  its  corresponding  kidney.  It  will  be 
observed  that  in  Hypnoa  the  spleen  («.,  fig.  2)  passes  behind  the 
main  trunk  of  the  (anterior)  superior  mesenteric  artery  {a.mJ),  lu 
many  Plagiostomes,  it  shows  a  marked  tendency  to  extend  either  in 
front  of  the  same  or  between  its  branches ;  consequently,  while  the 
facts  seen  in  the  absorption  of  the  mesentery  of  Hypnos  beyond 
doubt  furnish  the  clue  to  the  rationale  of  this  process  as  it  applies 
to  the  living  Chondrichthyes  generally,  they  would  appear  to  denote 
the  initial  phase  in  one  of  a  possible  series  of  vanations  in  the 
same. 

The  absorption  of  the  mesentery  is  a  phenomenon  which  has  long 
been  recognized  among  other  vertebrated  animals,  and  consideration 
of  the  facts  concerning  it  yields  an  interesting  result.  Rathke  has 
long  ago  described  it*  in  the  Turbot  and  Grar-Pike,  Owen  in 
the  Pipe-fish ',  while  both  these  observers  have  recorded  it  for  the 
Cyprinid». 

While  in  the  Myxinoids  the  mesentery  is  continuous,  in  the 
PetromyzontidsB  it  is  absorbed  to  the  maximum  degree — persisting, 
as  is  well  known,  at  the  extreme  anterior  and  posterior  ends  of  that 
portion  of  the  gut  which  lies  within  the  post-pericardiac  codom, 

^  *Ueb.  den  Damkanalen  und  Zeoiniiiffsorffane  d.  Fiaohe.'  HaUa.  1834. 
pp.  104^-105.  -6     8     6 

^  Oomp.  Anat  &  Pbvs.  vol.  i.  p.  424. 
Of,  also  Ouvier  and  Valendennes,  Hist.  Nat.  dot  Poiuons,  vol.  L  p.  507. 
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as  a  series  of  insignificant  investments  for  the  blood-vessels  of  the 
former  \ 

On  turning  to  the  Amphibia,  we  find  that  in  the  Anura  the 
mesentery  is,  like  that  of  the  Amniota,  continuous,  except  for  an 
occasional  feeble  splitting  and  overgrowth  in  relation  to  the  gathering 
up  of  the  blood-vessels  within  the  folds  of  the  gastro-duodenal 
omentum  (ex.  Ceratophrya).  In  the  Urodeles,  however,  the 
mesentery  is  either  continuous  and  unabsorbed  (Jchthyophis^ 
Siphonops,  Siren,  Proteus,  Amphiuma,  Menopoma),  or  widely  inter- 
rupted (Salamandra  ^  Siredon,  Menobranchus),  in  a  manner  such  as 
is  never  realized  in  any  known  Anuran. 

The  presence  of  a  continuous  mesentery  can  only  mark  the  reten- 
tion of  a  lowly  character ;  wherefore  it  follows  that  the  Batoid 
Hypnos  suhnigrum,  although  admittedly  one  of  the  most  specialized 
living  members  of  the  order  Plagiostomi,  retains  at  least  one  charac- 
ter more  lowly  than  that  of  all  its  allies.  It  is  interesting  to  note 
the  parallelism  to  this  which  is  seen  in  the  other  orders  of  Yertebrata 
cited,  the  dorsal  mesentery  being  complete  in  the  specialized  Hags 
among  Marsipobranchs,  and  in  the  Gymnophiona  and  Anura  among 
Amphibians. 

Finally,  as  to  the  rationale  of  the  process  of  absorption  of  the 
mesentery  among  the  Ichthyopsida  in  general.  The  Dipnoi  and 
Amphibia  are  well  known  to  possess  a  median  ventral  mesentery, 
which,  in  the  last-named  order,  lodges  the  median  epigastric  (anterior 
abdominal)  vein.  This  mesentery,  like  its  fellow  on  the  dorsal  side 
of  the  gut,  is  well  known  to  be  subject  to  absorption ;  and  if  a  Frog 
and  a  Salamander  be  compared,  it  will  be  readily  seen  that  in  its 
most  completely  absorbed  state  it  forms  but  a  cover  for  the  vein 
named.  In  the  Amniota  it  becomes  still  more  abbreviated,  and 
finally  persists  in  relation  to  the  median  epigastric  vein  (or  its  homo- 
logue  the  umbilical  vein  [afterwards  the  round  ligament]'  of  the 
liver)  as  the  broad,  or  falciform  ligament. 

The  relationships  of  the  dorsal  mesentery  of  the  cartilaginous 
fishes  to  the  dorsal  intestinal  vein*  repeat  those  of  the  ventral 
mesentery  of  the  Amphibia  and  Amniota  to  the  median  epigastric 
vein.  Again:  between  the  relationship  of  the  first  named  to  the 
intestinal  arteries,  in  those  Plagiostomes  in  which  it  is  most 
completely  absorbed  and  in  the  Petromygantida,  there  is  a  striking 

^  I  think  it  not  unlikely  that  its  disappearance  in  these  fishes  has  to  do  with 
the  immense  deyelopment  of  the  genital  glands,  they  having  apparently  fused 
in  the  middle  line. 

'  On  examination  of  a  niunerous  series  of  indiTiduals  I  find  this  interruption 
to  be  yariable,  and  at  times  unefiected. 

3  Beddard  has  briefly  described  (P.  Z.  S.  1884,  p.  553)  a  median  epigastric 
yein  in  the  adult  Echidna.  It  is  most  desirable  that  the  relationships  of  this 
Tessel  should  be  more  fully  worked  out. 

I  cannot  reconcile  with  this  the  belief  (Balfour,  Oomp.  Embryology,  vol.  ii. 
p.  623)  "  that  the  falciform  ligament  is  not  a  remnant  of  a  primitive  ventral 
mesentery."  Beddard's  discovery  would  appear  to  me  fatal  to  this  considera- 
tion, and  it  calls  for  a  reinvestigation  of  the  matter. 

*  C/.  T.  J.  Parker,  Phil.  Trans,  vol.  olxrvii.  (pt.  ii  1886),  p.  707. 
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BiTnilarity  to  that  of  the  ventral  mesentery  of  some  Teleostei  (ex. 
Salmo)  to  venous  trunks  which  pass  hetween  the  intestinal  and  ventral 
body  walb  ^  On  the  whole,  and  on  consideration  of  the  facts 
referred  to  in  dealing  with  the  Anurous  Amphibia,  I  am  disposed  to 
regard  the  disposition  of  the  great  vessels  named  as  the  primary  agent 
in  originating  the  absorption  under  consideration. 


The  so-called  abdominal  pores  of  the  cartilaginous  fishes  have 
been  shown  by  Bridge'  to  arise  in  relation  either  to  peritoneal 
pouches  (dv.p,,  fig.  5)  resulting  from  outward  extension  of  the  peri- 
toneum, or  to  cloacal  pits  (dv.c.)  formed  by  inward  extension  of  the 
ventral  body-wall.  In  the  specimen  of  Hypnos  here  figured,  the 
two  were  in  wide  communication  on  the  left  side,  sufficient  to  pass  a 
crow-quill;  on  the  right  side  the  base  of  the  peritoneal  pouch 
(e/l  fig.)  was  constricted,  whereby  it  communicated  with  the  cloacal 
pit  by  a  minute  aperture  in  its  dorsal  wall.  This  is  of  interest,  as 
Bridge's  researches  have  shown  the  parts  in  question  to  be  variable 
specifically  and  individually  to  an  unexpected  degree. 

DESOEIPTION  OF  PLATE  LVH. 

Fig.  1.  Hypnos  subniyrum,  <^.    G^eral  disposidon  of  the  Tisoera,  as  seen 
on  reflecting  the  ventral  post-pericardiac  body-wall. 

One  third  not,  sizr, 

2.  The  same.    The  alimentary  viscera,  dorsal  mesentery,  and  testis,  as 

seen  from  the  right  side.  One  third  not.  siee. 

3.  The  same.    The  spleen  and  appendix  di^tiformis,  represented  in  re- 

lation to  the  dorsal  mesentery  (indicate  by  a  black  line  a,  /3). 

Two  thirds  nai,  size. 

4.  The  same.    The  Bursa  Entiana,  together  with  the  head  of  the  small 

(valve-bearing)  intestine  and  the  pyloric  chamber  of  the  stomach  ; 
laid  open  from  the  left  side,  to  show  their  contained  valves. 

Two  thirds  not,  sise. 

5.  The  same.    Peritoneal  pouch  and  cloacal  pit  of  the  right  side,  lateral 

view  from  within.  Nat.  sice. 

Brference  letters. 

a.m'.  Anterior  superior  mesenteric  artery. 
a.m".  Posterior  superior  mesenteric  artery. 

ap.  Appendix  digitiformis. 

ed.  Stomach  (cardiac  sac). 

c,b.  Gall-cyst. 

cl.  Oloaca. 
d.h.  Bile-duct. 

d.m.  Miillerian  ducts  (coalesced  ostia  of). 
dv.c.  Cloacal  pit. 
dv.p.  Peritoneal  pouch. 
f.m.  Mesenteric  furrow. 

f.p.  Gastric  furrow. 

hp.  Liver. 

'  Cf.  Stannius,  op.  cit.  pp.  260,  251. 

*  Joum.  Anat  &  Phys.  vol  xiv.  p.  81  (1879). 
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tJ.  Large  intestine. 

L8\  Smiul  intestine  (Bursa  Entiana  or  duodenal  segment). 
t.«".  Small  intestine  (ileal  or  valye-bearing  segment). 

Ig,  Suspensory  ligament  of  liyer. 
o.g,  Gkistro-hepatic  omentum. 
om.  Lesser  omentum. 
po.  Pancreas. 
py.  Stomach  (pyloric  sac). 

re.  Left  kidney. 
8,  Spleen. 

t8.  Testis. 

v\  Pyloric  valTe. 

v",  Intra-duodenal  valve, 
v'".  Spiral  valve. 


5.  Observations  on  the  Pectoral  Fin-Skeleton  of  the  Living 
Batoid  Fishes  and  of  the  Extinct  Genus  Sqnaloraja,  with 
especial  reference  to  the  Affinities  of  the  same.  By 
G.  B.  Howes,  F.Z.S.,  F.L.S.,  Assist.  Professor  of 
Zoology,  R.  College  of  Science,  S.  Kensington. 
(From  the  Huxley  Research  Laboratory.) 
[Eeceived  December  2,  1890.] 

I. — The  Pectoral  Fin-Skeleton  of  the  Trygonid  Pteroplatea  hirundo. 

The  pectoral  fin-skeleton  of  this  fish  is  supported  for  the  most 
part  upon  large  pro-  and  meta-pterjgia  (/?/.,  m/.,  figs.  1  &  2),  and 
the  first-named  cartilage  is  in  articulation  with  the  shoulder-girdle 
and  the  mesopterygium,  one  or  both,  by  means  of  well-defined 
synovial  joints.  Intercalated  between  the  pro-  and  meta-pterygia 
(pp.^mt.)  are  two  well-defined  cartilages  {m8,^np,),  each  resulting  from 
the  fusion  of  the  bases  of  a  number  of  parallel  rays  of  the  fin-axis. 
These  cartilages  are  plate-like  and  expanded  in  the  manner  of  the 
mesopterygium  of  the  Selachoidei,  and  with  that  they  might  appear 
at  first  sight  to  be  jointly  homologous. 

The  mesopterygium  of  the  Selachii  is  well  known  to  be  variable 
in  its  degree  of  extension  outwards,  in  proportion  to  which  it  forms 
a  more  or  less  efficient  support  for  the  axis  of  the  fin  ;  great  as  is 
this  variation,  there  is  no  known  Selachoid  fish  in  which  the  articular 
base  of  the  mesopterygium  is  furnished  by  more  than  four  rays. 
In  Pteroplatea  some  18-23  or  more  of  the  21-26  rays  which 
support  the  fin-axis  are  in  direct  apposition  with  the  limb-girdle. 
The  detailed  characters  and  variations  in  fusion  of  these  are 
sufficiently  represented  in  the  accompanying  figures  (figs.  1  &  2) ; 
but,  concerning  their  fundamental  relationships,  there  are  one  or 
two  noteworthy  features.  In  the  younger  of  the  two  examples 
(fig.  1)  the  anterior  of  the  two  supposed  mesopterygia  (ma,)  is  in 
mere  fibrous  connection  with  the  shoulder-girdle ;  and  the  pro- 
pteryeium  {pp^t  which  bears  postero-internally  a  facet  for  synovial 
articulation  with  the  latter,  furnishes  a  condyle  for  articulation 
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(also  synoTial)  apon  the  excavated  anterior  border  of  the  meso- 
pterygium  (ms,). 

The  posterior  plate  (np,)  is,  for  the  most  part,  in  well-defined 
articulation,  by  means  of  an  efficient  synovial  capsule,  with  the 
postero-lateral  moiety  ("  glenoid  commissure  "  of  Parker  *)  of  the 


Fig.  1. 


Fii?.  2. 


Fig.  3. 


Fig.  1.  Horizontal  section*  through  the  left  pectoral  fin  of  Pteroplatea  ki- 

rttndo,  (^.  ' 

Fig.  2.  A  similar  section  of  the  corresponding  fin  of  a  second  specimen  (alBOc^  ), 

older  than  fig.  1. 

Fig.  3.  A  similar  section  of  the  corresponding  fin  of  a  MyUobatii  aguUa, 

All  natural  size. 

Jifference8.—g.8.,  shoulder-girdle ;  wi«.,  mesopterygium ;  m/.,  metapterygium  ; 

np.f  neopteiygium  ;  pp,  propterygium. 

The  black  areas  denote  synovial  cavities. 

^  Bay  Soc.  Monograph  on  Shoulder-girdle  and  Sternum,  p.  8. 

'^  I  have  foimd  from  experience  that  sections,  such  as  those  here  figured,  give 
more  satisfactory  results  than  do  mere  macerated  preparations.  In  the 
latter,  as  in  ordinary  dissections,  the  presence  of  occasional  superficial 
furrows,  at  the  points  of  fusion  of  rays  or  segments  or  of  the  disposition  of 
nenres,  tendons,  &c.,  and  the  appearances  produced  by  the  remains  or  cut  edges 
of  inter-mu&cular  septa,  are  apt  to  be  seriously  misleading. 

Haswell  speaks  (Proc.  Linn.  Soc.  N.  8.  W.  voL  ir.  part  i.  p.  36)  of  the 
propterygium  of  Trygon  pastinaca  as  having  in  articiuation  with  its  distal 
extremity  "a  stout  ray  with  which  are  connected  a  number  of  fin-rays.*' 
G^genbaur  makes  no  mention  of  this,  and,  as  I  have  looked  for  it  carefully,  but 
in  vain,  in  the  five  individuals  of  the  species  which  I  have  dissected,  I  tlunk  it 
probable  that  Haewell  may  have  been  misled  in  the  manner  indicated,  or  that  his 
"  stout  ray  "  was  but  a  fusion  of  rays  such  as  may  occur  at  any  point  in  any  fin. 
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girdle,  its  two  posterior  rays  being  alone  in  fibrous  connection  there- 
with. In  the  older  of  the  two  specimens  which  I  have  examined^ 
the  two  basal  plates  of  the  fin-axis  bear  (tns.y  np,,  fig.  2)  essentially  the 
same  relationships  to  the  girdle.  The  propterygium  is  in  a  merely 
fibrous  connection  with  the  anterior  mesopterygial  plate  (ms,),  and  the 
synovial  articulation  between  the  two  is  here  unrecognizable.  The 
former  (  pp,)  bears  postero-iutemally  a  shallow  facet  for  the  reception 
of  a  corresponding  condyle  of  the  adjacent  limb-girdle  ;  the  supposed 
mesopterygial  plate  (ma.),  apparently  the  more  free  to  move  upon  its 
base,  takes  on  a  synovial  articulation  with  the  limb-girdle,  in  common 
with  its  fellow  (np.)  of  the  same  side.  The  differences  between  these 
two  pairs  of  fins  are  not  a  little  remarkable  and  unexpected,  and  that 
they  are  not  sexual  is  clear  from  both  specimens  having  been  males 
(cf.  Table  on  p.  685).  1  know  of  no  parallel  for  them  elsewhere  ; 
and  that,  as  effecting  the  pro-  and  meso- pterygia,  they  are  a  corollary 
of  each  other,  it  seems  to  me  in  the  highest  degree  probable. 

II. — The  Pectoral  Fin-Skeleton  of  Pteroplatea,  compared  with 
that  of  the  Raiidee  and  of  the  Selachoidei. 

The  pectoral  fin-skeleton  of  Pteroplatea  differs  most  markedly 
from  that  of  any  known  Plagiostome  thus  far  described.  On  super- 
ficial examination,  its  two  supposed  mesopterygial  plates  might  appear 
to  correspond  to  the  well-known  single  one  of  the  Selachoidei,  and 
to  represent  therefore  a  subdivision  of  that  structure  as  it  exists  in 
the  genus  Ehina  {Squatina).  The  entire  mesopterygium  of  Bhina 
bears,  however,  but  some  10-12  rays,  whereas  more  than  double 
that  number  are  present  in  Pteroplatea  ;  in  Rhina  but  2-3  of  these 
rays  reach  the  shoulder-girdle  ^  while  in  Pteroplatea  they  either  all, 
or  all  but  two  or  three,  do  so.  From  this  it  is  clear  that  the  conditions 
of  the  supposed  mesopterygium  in  Pteroplatea  are  such  as  the 
known  facts  of  anatomy  of  the  Selachoid  fin,  in  even  its  most 
expanded  form,  are  inadequate  to  explain. 

On  turning  to  the  Batoidei,  it  is  seen  that  the  posterior  moiety  of 
the  axis  of  the  fin  is  supported  by  a  greater  or  smaller  number  of 
free  rays  (figs.  6,  7»  r.)  disposed  serially  with  those  forming  the 
mesopterygium  (ms.)  and  intercalated  between  it  and  the  head  of 
the  metapterygium  (m/.).  These  intercalary  rays  were  first  de- 
scribed by  Gegenbaur  (/.  c.  p.  144)  in  "  Baia  ?  *p."  as  four  or  five 
in  number.  I  find  them  to  be  more  numerous  and  usually  from  six 
to  seven  in  number  in  the  commoner  species,  R,  radiata  excepted  (cf. 
Table  on  p.  685,  and  fig.  7)>  and  I  think  it  tolerably  certain  that 
Gegenbaur's  specimen  (/.  c.  pi.  ix.  fig.  1 3)  was  of  the  latter  species. 

A  careful  comparison  of  the  mesopterygium  of  Raia  and  Rhina 
brings  into  prominence  some  considerations  of  importance  in  the 
present  enquiry.  In  Raia,  the  rays  of  the  mesopterygium  which 
reach  the  shoulder-girdle  and  furnish  the  articular  facet  are  usually 
4  or  5  in  number,  but  they  may  be  reduced  to  3  (cf  fig,  7  and 

^  Cf  Gegenbaur,  '  Untersuohung.  s.  vergleich.  Anat  d.  Wirbeltb/  Ileft  2, 
pL  ix.  fig.  10  (1866). 
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Fig.  4.  Horizontal  section  of  the  left  pectoral  fin-skeleton,  with  girdle,  of  an 

exceptional  individual  of  Haia  maculata,  ventral  aspect 
Fig.  6.  A  similar  section  of  the  base  of  the  fin-axis  of  the  opposite  side  of  tlie 

same  specimen,  reversed,  for  comparison  with  its  fellow. 
Fig.  6.  A  similar  section  of  the  normal  base  of  the  fin-axis  in  Baia  clawUa, 
Fig.  7.  The  same,  in  Baia  radiata. 
Fig.  8.  The  same,  in  Bhinobatus  granulatm.    J . 
All  natural  size. 
Beferences  ob  for  figs.  1  to  3  except  r,  neopterjgial  (intercalary)  rajB. 

Table) ;  in  Bhina  they  are  never  more  than  3  in  number,  and  they 
may  be  reduced  to  2  {cf,  Gegenbaur,  pi.  ix.  fig.  10).  While  in 
liaia  the  mesopterygium  bears  peripherally  from  6  to  12  rays,  in 
Rhinait  never  bears  more  than  13.  The  rays  of  the  axis  of  the 
Plagiostome's  pectoral  fin  are  well  known  to  be  exceedingly  variable 
in  the  extent  to  which  they  coalesce  with  the  mesopterygium,  or — 
to  put  the  same  facts  into  other  words — the  degree  of  outward 
extension  of  the  mesopterygium  is  one  of  the  most  inconstant 
characters  of  the  fin  in  question.  It  is  obvious  from  this  that  the 
number  of  rays  borne  upon  that  cartilage  must,  to  a  large  extent, 
increase  in  proportion  to  the  extension  named;  but  the  latter 
although  variable,  is  not   without  its  constant  features,  inasmuch 
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as  in  the  region  of  the  metapterygiam  it  is  always  propor- 
tionate to  the  variation  in  depth  of  the  anterior  face  of  that 
cartilage.  In  Rata,  the  metapterygiam  is  elongated  and  rod-like,  in 
Ehina  it  is  expanded  and  plate-like.  Both  the  meso-  and  meta- 
pterygia  of  the  Plagiostome's  fin  are  known  to  be  identical  in  origin, 
and  to  arise  by  the  coalescence  of  the  bases  of  originally  distinct  and 
parallel  rays  ^ ;  if,  in  knowledge  of  this  fact,  the  rays  which  unite  to 
form  that  portion  of  the  mesopterygium  ofRhina  which  represents  the 
free  border  of  that  ofBaia  be  counted,  it  will  be  found  that  the  number 
is  greatest  in  the  last-named  species,  instead  of  fewest  as  might  have 
been  supposed  ^  Thus  it  is  seen  that  the  mesopterygium  of  Eata, 
so  far  as  it  goes,  more  than  embraces  that  of  the  Selachoidei,  Ehina 
not  excepted  ;  and,  as  the  anterior  of  the  two  supposed  mesopterygial 
plates  of  Pteroplatea  similarly  embraces  the  characters  of  them  both, 
in  respect  to  the  points  at  issue,  the  clue  to  the  morphology  of  the 
posterior  plate  of  that  fish  (np,  of  figs.)  must  be  sought  in  something 
else. 

The  facts  which  I  have  described  for  the  fin-skeleton  of  Pteroplatea 
first  arrested  my  attention  in  1887,  while  preparing  a  paper  which 
this  Society  has  done  me  the  honour  of  prinUng ' ;  homology  be- 
tween the  apparent  post-mesopterygial  cartilage  (np,)  and  the 
intercalary  rays  (r.)  of  Gegenbaur  not  unnaturally  suggested  itself 
at  the  time,  and  it  occurred  to  me  that  if  such  be  the  truth, 
the  intercalary  rays  of  Eaia  might  be  expected  to  show  signs  of 
fusion  to  form  a  basal  plate.  During  the  3-4  years  which  have 
elapsed  since  first  I  entertained  these  ideas  I  have  examined 
some  scores  of  Skate,  without  having  observed  any  traces  of  the 
fusion  anticipated.  Quite  recently,  however,  there  has  come  into 
my  hands  *  an  individual  of  Rata  maculata  in  which  it  was  realized 
to  an  unexpected  degree.  The  mesopterygium  of  the  left  side  of 
this  fish  (fig.  4,  tM.)  was  in  relationship  peripherally  to  1 1  rays ; 
and  the  intercalary  rays  which  followed  it  (r.)  were  united  to  form  a 
single  plate,  except  for  the  lingeriug  traces  of  the  demarcation  lines 
between  their  bases  and  between  the  bodies  of  the  second  and  third 
of  the  series.  On  the  right  side  (fig.  5)  there  was  present  a  meso- 
pterygium bearing  12  free  rays ;  the  six  intercalary  rays  bad,  by 
the  union  of  their  bases,  given  rise  to  a  single  expanded  plate,  with  a 
smooth  inner  border  and  destitute  of  all  traces  of  demarcation  lines. 
There  was  thus  realized  a  condition  of  the  basal  cartilages  of  the 
fin-axis  essentially  similar  to  that  seen  in  Pteroplatea  (figs.  1  &  2), 
except  for  the  numerical  disparity  in  the  number  of  rays  involved 
and  for  the  differences  in  the  mode  of  articulation  upon  the 
shoulder-girdle.  That  these  differences  are  of  secondary  and  non- 
morphological  significance  will,  I  think,  be  admitted,  on  a  knowledge 
of  the  numerical  variation  in  the  rays  of  the  fin-axis  for  species  of  the 

^  Of.  P.  Z.  S.  1887»  p.  15,  and  Dohrn  in  Mittheilong.  a.  d.  Zoolog.  Stat  zu 
Neapel,  vol.  v.  p.  174  (1884). 

^  Oompare  for  ex.  my  figs.  4  or  5  with  Gegenbaur'B  pi.  ix.  fig.  10. 

»  P.  Z.  S.  1887,  pp.  3-26. 

«  Thanks  to  my  pupil  Mr.  J.  Harrieon. 


680  PROF.  G.  B.  HOWES  ON  THE  PECTORAL  [DeC.  2, 

genus  Rata  (cf.  Table),  and  of  the  Tariations  with  age  in  the  articnlar 
surfaces  of  Pteroplatea  already  alluded  to  (ante  p.  67 7>  figs.  1  &  2). 
The  post-mcsopterygial  plate  of  the  Tryf2;onid  and  the  free  inter- 
calary rays  of  the  BaiicUe  having  been  now  proved  to  be  homologous, 
the  question  arises,  which  of  them  is  to  be  regarded  as  the  more 

Erimitive  representative  of  the  other  ?  That  the  Batoid  type  of  fin 
as  been  derived  from  a  shorter  Selachoid  one  by  forward  rotation 
and  general  enlargement  is  sufficiently  clear,  from  known  facts  of 
development ;  and,  on  comparison  of  the  two  types,  it  might  at  first 
sight  appear  that  the  post-mesopterygial  plate  and  free  rays  named 
above  both  represent,  together  with  the  mesopterygium,  the  meso- 
pterygium  of  the  Selachoidei,  and  that  the  free  rays  of  the  JRaiicUe 
may  have  arisen  by  dismemberment  and  segmentation  of  the  pos- 
terior half  of  that.  Such  a  possibility  is,  however,  irreconcilable 
with  the  fact,  already  demonstrated,  that  all  the  distinguishing 
features  of  the  mesopterygium  of  the  Selachoidei  are  realized  by  that 
of  the  Raiida,  apart  from  the  intercalary  rays.  The  last  named  are 
related  to  Parker's  "glenoid  commissure"  (cf.  ante,  p.  676),  and 
Gegenbaur  has  sought  to  correlate  (/.  e.  p.  144)  their  origin  with 
what  he  terms  the  **  stretching  of  the  articular  region  *'  of  the 
shoulder-girdle.  Be  their  original  significance  what  it  may,  the 
facts  above  described  show  them  to  be  at  present  active  in  the  pro- 
duction of  a  fourth  basal  cartilage,  phylogenetically  the  youngest  of 
the  series.  The  now  vvell-known  fact  already  cited  (p.  679)  that  the 
basal  pterygia  of  Gegenbaur  arise  by  fusion  of  the  bases  of  parallel 
and  originally  distinct  rays,  shows  the  cartilage  in  question  to  be 
serially  homologous  with  the  former.  I  have  thus  far  alluded  to  it 
as  the  post-mesopterygial  plate ;  as  it  can  no  longer  be  referred  to  the 
mesopterygium,  I  propose  to  term  it,  as  is  consbtent  with  its  mode 
of  origin  and  with  Gegenbaur's  expressive  nomenclature,  the  ne<H 
pterygium. 

III. — The  Pectoral  Fin-Skeleton  of  Trygon,  Urolophus,  and  Mylio- 
batis,  compared  with  that  of  Raia  and  Pteroplatea. 

The  pectoral  fin-skeleton  of  Trygon  paatinaca  has  been  already 
described  by  Gegenbaur  (/.  c.  p.  144)  and  Haswell  (/.  c.  p.  35). 
Both  observers  agree  in  regarding  that  basal  cartilage  which  oc- 
cupies *'  all  the  interval  between  the  propterygiun  and  the  meta- 
pterygium  "  as  the  mesopterygium.  Gegenbaur  figures  in  relation 
to  it  13  rays  of  the  axis,  five  of  which  reached  the  pectoral  girdle. 
I  have  dissected,  in  all,  five  individuals  of  this  species,  three  of 
Triton  uarnak,  and  two  of  Urolophus  teetaceus ;  and  in  all  but  three 
of  the  series  the  number  of  these  rays  exceeds  that  of  Gegenbaur's 
specimen.  In  all  of  them  the  mesopterygium  is  comparatively 
short  and  plate-like.  Both  Gegenbaur  and  Haswell  regard  it  as 
the  homologue  of  the  Selachoid  mesopterygium.  If,  however,  the 
tvio  things  be  compared  under  the  conditions  which  I  have  laid  down 
(ante,  p.  679)  in  dealing  vnth  Rhina  and  Raia^  it  will  be  seen  that 
the  supposed  mesopterygial  rays  of  the  Trygons  are  much  more 
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namerous  than  are  those  of  the  Sharks,  and  that  the  would-be 
mesopterygium  of  the  Trygon  furnishes,  like  that  of  i2aia,  more  than 
is  demanded  of  it  {cf.  Table,  and  especially  Trygon  uamak). 


m^. 


rigr.9 


Fig.  10 


Fig.  9.  Horixontal  section  through  the  left  pectoral  fin-baae,  with  its  related 
girdle,  in  Trygon  pastinaca,  $ .    One  half  nat.  sixe. 

Fig.  10.  A  similar  section  through  corresponding  parts  of  Torpedo  narce,  ^ . 
Nat.  size. 

Beferences  and  other  details  as  for  figs.  1-8. 

In  one  of  my  specimens  the  basal  cartilages  are  in  an  altogether 
exceptional  and  highly  interesting  condition.  The  case  referred  to 
is  that  of  an  adult  female  of  Trygon  pastinaca,  by  far  the  largest 
of  the  individuals  examined  (see  Table).  The  supposed  mesopterygial 
rays  instead  of  being  from  12  to  13  in  number,  reached,  in  it, 
the  total  of  19 ;  and  of  these  8-9  were  in  articulation  with  the 
shoulder-girdle,  instead  of  from  3-5.  The  base  of  one  of  these  fins  is 
represented  in  fig.  9,  and  that  which  is  most  remarkable  concerning 
it  is  the  subdivision  of  the  so-called  mesopterygium  into  two  plates 
(ms,,  np.\  each  independent  of  the  other,  and  both  in  synovial 
articulation  with  the  middle  glenoid  facet.  Both  fins  were  similarly 
modified,  except  for  the  fact  that  whereas  on  the  right  side  the 
demarcation  line  between  the  two  plates  lay  between  rays  9  and  10^ 
on  the  left  it  lay  between  those  numbering  11  and  12. 

Comparison  of  this  pair  of  fins  (fig.  9)  with  those  of  Pteroplatea 
figs.  1  &,  2)  reveals  a  striking  similarity  in  structure,  and  it  must 
be  admitted  that  the  characters  of  the  basal  cartilages  of  the  in- 
dividual Trygon  pastinaca  in  question  depart  from  those  of  its 
species,  as  hitherto  described,  exactly  as  they  approximate  towards 
those  of  Pteroplatea,  In  other  words,  what  then  is  the  nature  of 
the  relationship  between  these  two  ?  as  we  have  once  more  to  face 
the  correlation  of  the   existence  of  an  apparently  duplicated  meso« 
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pterygium  with  that  of  supernumerary  rays.  The  shoulder^dle  of 
Trygon  (fig.  9)  is,  like  that  of  Baia  (figs.  4^  6),  discontinuous 
laterally,  between  the  anterior  and  middle  glenoid  condyles.  It  will 
be  observed  that  the  base  of  the  propterygium  in  Trygon^  unlike  that 
of  Pteroplatea  (figs.  1,  2),  is  simple  and  destitute  of  a  second 
articulation ;  and  this  fac^  which  might  readily  account  for  the 
differences  in  the  limb-girdles,  would  appear  to  be  of  no  morpho- 
logical significance,  on  analogy  to  the  bebaTJour  of  the  propterygium 
in  the  younger  and  older  stages  o{  Pteroplatea^  described  at  the  outset 
{ante,  p.  677).  The  structural  plan  of  the  pectoral  fin  of  the  indi- 
vidual Trygon  before  alluded  to  (fig.  9)  is,  on  the  whole,  somewhat 
a  simpUfication  of  that  of  Pteroplatea  (figs.  1,  2)  ;  and,  in  view  of 
the  condition  of  its  mesopterygial  area,  I  regard  the  posterior  of  the 
two  plates  there  present  as  homologous  with  the  neopterygium 
herein  described.  And  I  submit  that,  with  this,  the  basal  fin- 
skeleton  of  Trygon  and  Urolophus  is  brought  into  complete  harmony 
with  that  of  their  ally  Pteroplatea,  and  that  its  axial  portion  represents 
a  confluence  of  those  parts  which,  in  the  latter  and  in  the  Eaudtej  are 
differentiated  to  form  the  mesopterygium  and  neopterygium  as  I  have 
sought  to  define  them. 

Examination  of  the  Table  which  I  append  will  show  that  in  Trygon 
pastinaca  there  are  indications  of  a  numerical  increase  of  the  rays 
of  the  fin-axis,  with  age  ;  and,  as  the  neopterygium  is  present  as  a 
distinct  plate  only  in  the  oldest  example,  the  possibility  that  that 
may  be  formed  late,  in  connection  with  the  said  numerical  increase, 
must  not  be  overlooked.  Proof  that  such  is  the  case  is  not  forth- 
coming; but  on  the  whole,  and  on  comparison  of  Trygon  uamak^,  I 
am  inclined  to  regard  the  numerical  differences  alluded  to  as  of  the 
nature  of  individual  variations. 


lY.— The  Pectoral  Fin-Skeleton  q/*  Myliobatis 
and  of  the  Torpedinidse. 

Myliobatis, —  Gegenbaur  originally  described  the  mesopterygium 
ofMyliobatis  aquila  (/.  c.  p.  144)  as  succeeded  by  first  a  single  fin-ray 
and  then  by  a  couple  of  plates  carrying  respectively  four  and  five  to 
six  rays  each.  Concerning  the  relationships  of  these  to  the  limb- 
girdle  he  does  not  furnish  details.  I  have  examined  three  individuals 
of  this  species,  and,  in  all,  the  rays  of  the  fin-axis  were  almost  entirely 
confluent  with  the  girdle  adjacent  (fig.  3),  so  much  so  that  I  was  at 
first  inclined  to  doubt  the  existence  of  basal  pterygia  in  that  region. 
On  closer  examination,  however,  distinct  traces  of  a  line  of  fusion 
between  the  latter  and  their  girdle  were  found  to  be  perceptible  \  and 
fragments  of  the  pterygia  were  encountered,  in  the  form  of  isolated 
plates  such  as  that  shown  at  *  in  the  fig.  In  three  of  the  fins  dissected 
there  was  present   a   well-defined  demarcation  line,  at  about  the 


*■  Three  specimens  examined. 

^  Indicated  as  a  dotted  line  in  fig.  3. 
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middle  (axis),  and  tliis,  which  occupies  the  positioa  of  Gegenbaur's 
intercalary  ray  (/.  c.  pl.ix.  fig.  14),  appears  to  me  to  indicate  the  appo- 
sition point  of  parts  representative  of  the  meso-andneo-pterygiaof  the 
Trygonidce  and  Raiidce.  Viewed  from  this  standpoint,  the  pectoral 
fin  of  Myliobatia  is  in  complete  structural  harmony  with  that  of  the 
TrygonidcBi  as  represented  by  Pteroplatea,  Its  propterygium  is  in 
articulation  with  both  the  girdle  and  the  mesopterygium,  and  the 
whole  differs  chiefly  from  the  Trygonid  fin  in  the  fusion  of  its 
parts — a  dominating  peculiarity  which  extends  even  to  its  metaptery- 
gium  in  a  varying  degree.  It  is  interesting  here  to  recall  my  belief 
in  the  fusion  of  the  meso-  and  neo-pterygia  of  Trygon^  and  to  remark 
that  the  specimens  of  TV.  uarnak  under  my  hands  show  signs  of 
fusion  between  the  axial  basal  plate  and  the  pro-  and  meta-pterygia. 
A  belief  in  affinity  between  the  Trygonida  and  Myliobatidee  thus 
becomes  justifiable ;  and,  so  far  as  the  pectoral  fin-skeleton  goes, 
the  latter  family  would  appear  to  realize  a  culminating  term  in  the 
series. 

Torpedin%d€B, — ^The  basal  skeleton  of  the  pectoral  fin  of  the  Tor- 
pedoes is  one  of  the  most  perplexing  with  which  I  have  had  to  deal, 
not  because  of  its  structure  but  rather  of  its  affinities,  as  the  sequel 
will  show.  It  has  been  described  by  Gegenbaur  for  Torpedo^  and 
by  Haswell  for  Hypnos,  I  have  been  able  to  examine  it  in  both 
genera  and  in  Astrape ;  and  to  the  general  descriptions  of  the  authors 
named  I  have  nothing  to  add,  except  that  neither  seems  to  have 
sufficiently  recognized  the  presence  of  an  articulation  of  the  pro- 
upon  the  meso-pterygium  as  in  Pteroplatea  and  Myliobatis  {cf.  tigs. 
1,  3,  and  10). 

The  mesopterygium  of  the  lorpedinidcB  is  a  remarkable  structure. 
Both  in  the  number  of  its  rays  and  in  its  general  relatiouships, 
as  in  the  composition  of  its  articular  facet,  it  suggests  the  meso- 
pterygium of  the  Raiidce  and  of  the  Selachoidei,  hypertrophied  and 
vertically  enlarged  to  form  a  stay  for  the  massive  propterygium. 
There  can  be  no  question  that  rays  answering  to  the  intercalary 
series  of  the  Raiidce,  Trygonidce,  and  Myliobatis  (with  their  pro- 
duces) do  not  enter  into  its  composition ;  and,  in  the  absence  of 
these,  the  Torpedo's  fin  difi'ers  from  that  of  all  other  fiatoids.  In 
one  specimen  (fig.  10)  I  observed  a  fusion  of  the  bases  of  two  rays 
next  in  order  behind  the  mesopterygium  ;  and  the  resulting  minute 
plate  (rip.  ?  ?)  showed  signs  of  intercalation  between  the  meso-  and 
meta-pterygia,  suggestive  of  its  being  the  vanishing  vestige  of  a 
neopterygium.  The  marked  abbreviation  of  the  metapterygium  so 
characteristic  of  these  Torpedinidce  appeared  at  first  glance  to  favour 
the  suggestion,  but  I  have  been  unable  to  find  further  support 
for  it ;  and,  indeed,  similar  and  more  marked  fusions  had  affected 
the  two  posterior  rays  of  the  propterygium  (  «  of  fig.),  in  common 
with  other  parts  of  the  same  fin. 

There  is  something  in  the  above  at  complete  variance  with  that 
seen  in  all  other  Batoids ;  and,  except  for  its  rotation  forwards  and 
fusion  with  the  head,  the  pectoral  fin  of  the  Torpedinida  is  that  of 
a  Shark.     Gegenbaur  has  insisted  (/.  c.  p.  84)  upon  the  marked  dif«> 


i 


684  PROP.  G.  B.  HOWRS  ON  THB  PECTORAL  [DeC.  2, 

ferences  between  the  shoulder-girdle  of  the  TorpedinieUB  and  the  other 
JktoiJei ;  and,  among  those  characters  which  I  have  recoanted,  the 
mere  articulation  of  the  propterygium  upon  the  mesopterygium  is,  in 
itself,  insufficient  to  warrant  the  relegation  of  their  fin-skeleton  to 
the  Tijgonid  category.    The  articulation  named  is  absent  in  Hypno$ ; 
and,  in  yiew  of  the  inconstancy  of  the  pro-  meso-pterygial  articulation 
of  Pteroplaiea  {anie^  p.  677; >  it  may  justly  be  looked  upon  as  of 
independent  origin,  probably  in  association  with  the  demands  of  the 
electrical  apparatus.     The  facts  appear  to  me  to  strongly  suggest 
the  possibility  of  an  independent  origin  for  the   TorpediniiUe,  as 
distinguished  from  other  Batoids,  and  to  warrant  a  suspicion  that 
the  suborder  Batoidei  as  defined   by   Dr.   Gunther  ^   may   be  at 
least  diphyletic.      In  this  connection  it  is  noteworthy  that  Smith 
Woodward  has  lately  referred  Pristis,  through  ScUrorhynchus,  to  a 
near  kinship  with  the  Priatiophoridce  ^  and  that  examination  of  the 
pectoral  fin-skeleton  of  that  fish  fully  justifies  his  action '.     Com- 
parison of  Khina  squatina  with  the  Batoidei  Ceratopterina,  in  which 
the  pectoral  fin  is  free  of  the  head  *,  would  seem  to  point  in  the  same 
direction,  and  to  indicate  the  independent  association  of  these  forms. 
The  study  of  the  fin-skeleton  of  Dicerobatis  is,  at  this  juncture, 
very  desirable,  but  I  regret  to  say  that  I  have  been  unable  to  pursue 
it,  for  want  of  material. 

\.—The  Pectoral  FiurSkeleton  of  the  Rhmobatidce. 

The  fin-skeleton  of  this  family  has  been  described  by  Gegenbaur 
for  Rhinohatus,  and  more  recently  dealt  with  by  Haswell  for  TrygofUh- 
rhina  (/.  c.  pp.  39  et  seq,).  My  own  observations  have  extended  to 
Rhynchobatus  also  {cf.  Table).  Taking  the  three  genera  collectively, 
the  mesopterygium  (jm,,  fig.  8)  may  be  regarded  as  a  small  plate, 
most  nearly  resembling  that  of  the  Raiida  but  for  its  more  regular 
and  constant  proportions  (cf.  figs.  4,  7,  and  8).  The  rays  which 
unite  to  form  it  are  least  numerous  (from  4  to  5)  in  Rhynchobatus, 
most  nutiierous  in  the  two  remaining  genera ;    and  the  same  holds 

food  for  the  numerical  variation  observable  in  the  intercalary  rays, 
ixamination  of  the  Table  which  I  append  will  show  that  the  pectoral 
fin-skeleton  of  Rata  radiata  furnishes  a  very  satisfactory  connecting- 
link,  between  that  of  the  other  Raiidce  and  of  the  Rhikobatida,  and 
I  conceive  of  that  fish  as  much  more  lowly  than  the  allied  R.  batis, 
R.  clavata,  and  R.  maculata.  And,  whatever  is  to  be  said  for  the 
surmised  diphyletic  origin  of  the  Batoidei  taken  as  a  suborder,  the  two 
families  above  named  would  appear  to  be  more  intimately  related 
to  each  other  than  to  any  remaining  family  of  the  Batoids  as 
ordinarily  understood. 

The  embryological  data  at  our  disposal  warrant  the  belief  that 
the  forward  rotation  of  the  propterygium  is  a  secondarily  acquired 

^  Catalogue  of  the  Fishes  in  the  British  Museum,  toL  viii.  (1870)  p.  434. 
>  P.  Z.  8. 1889,  p.  449.    For  a  deeoription  and  Bg.  of  the  Pristiophonu  fin  tee 
Mivart.  P.  Z.  S.  pt.  iv.  1879,  p.  453,  pi.  IxxviiL 
*  Qr.  Gunther»  Cat  oit.  p.  496. 
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Table  of  Formitljb  of  the  Fin-rays  for  the  Specimens  dissected. 


Forms  examined^ 

with  total 
length  in  oentims. 


Bhinobatidjs. 

Rhinobatus  eolwmnm,  c^,43'5 

Rhinobatua  granulatua,  ^,  23*5  (fig.  8,  p.  678) 

Rhynchobatus  dgeddetiM^  J,  52 

Rh/nchobatus  dJeddensU,  d.66 

Trygonorkina  fasciata^  cJ,  26 


Baiida. 
Rata  batiSf 
Raia  clavata. 
Rata  maculaiat 
Tttr.  adults 
Rata  clavata : 

jav.,12-6 

JUT.,  13-6 

Rata  radiata,  ^  J  {1^,  7,  p.  678) 


Tbtgohida 
(Ifeasored  to  end  of  pelyio  fins.) 

Pteraplaiea  hirundo : 

c^,28-6{fl5.1,p.676) 

cJ.40(fig:2,p.676) 

Trygon\ 


.71 

.  74 

108 
,  \  160  {flg.'9rp.'68i')*i 
Trygon  itamak: 

$,27 

^,34 

$.86 

Urolophm  tettaceua : 

cj.38 

$.41»  


Mtliobatidjl 

MyUobatU  aquila : 

$.23 

cJ,27-6 

$,29-6  (fig.  3,  p.  676) 


TOSPBDIHIDJB. 


yistrape  dipterygia,  (S ,  17   

Hypnos  tuoniffrum : 

$,32 

$.42 

Torpedo  marmorata,  cJ,22 

T(nrpedo  narce,  d,  37  (fig.  10,  p.  681) 


Meeopterygial  rays 


fused  to 

form 

meso- 

pterygium. 


7-8 
6-7 
4-5 
5-6 

7-8 


9-11 


9-11 

8-9 

6 


10-12 
11-13 


8-11 


8? 
8? 
7-9 


10-11 

6 
5-6 

11 
8-9 


in  appo- 
sition 
with  limb- 
girdle. 


4 

4 
3-4 
3-4 

4 


3-6 


3 

3-4 
4 


8-10 
aU 

5 
5 

a-4 

3 
4-5 

4-5 

4-5 

5 

5 
5 


2-3 

8 
2-3 
2-3 

3 


Neo- 

pterygial 

rays. 


3-4 
4-6 
3-4 
3-4 
6-6 


3-7 


7 

6 

4-6 


11-18 
12-13 


9-12 


14-16? 

14-15? 

12 


TotaL 


2?? 


^  Pterygia  all  united  on  one  side. 

'  Mesopterygium  fused  posteriorly  with  metapterygium. 

Proc.  Zool.  Soc— 1890,  No.  XLVI.  46 


10-12 

10-12 

7-9 

8-10 

12-14 


12-18 


16-18 
14-15 
10-11 


21-26 
23-26 

14-16 
12-14 
11-13 
10-11 
20 

24 
23-24 
18-21 

14 
15 


22-24 
22-23 
19-21 


10-11 

6 

5-6 

11 

10-11 
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character ;  they  also  show  tlie  basal  pterygia  to  have  ariseo  inde- 
pendently {ef.  ante,  p.  680)  by  the  fosion  of  parallel  rays.  This 
being  so,  the  fin  of  the  RkiMobatida,  while  clearly  speaalixed  as 
regards  the  first  proposition,  is  less  modified  than  that  of  all  other 
Batoid  fishes  in  respect  to  its  feeble  expansion. 

UnUl  we  know  more  than  at  present  concerning  the  manner  of 
multiplication  of  fin-rays  with  bodily  elongation  and  growth,  we 
must  regard  the  presence  of  free  rays  in  the  position  of  those  inter- 
calated between  the  meso-  and  meta-pterygia  of  these  fishes  as  none 
other  than  a  primitive  character ;  and,  in  respect  to  this,  the  Rhino- 
batida  would  appear  to  exhibit  a  more  lowly  structural  feature  than 
the,  for  the  most  part,  less  modified  Selackoidei.  Whether  th^ 
may  not  have  reverted  to  it,  it  is  at  present  impossible  to  say ;  but 
I  regard  the  matter  as  the  more  interesting  in  that  Edinger  has 
attempted  to  show^  the  prosencephalon  of  the  Skates  to  be  more 
lowly  than  that  of  the  Sharks,  and  that  I  have  found^  the  primitively 
continuous  dorsal  mesentery  of  the  alimentary  viscera  to  be  alone 
retained  by  the  Torpedo  Hypnos  tubnigrum  among  living  Hagio- 
stomes.  It  raises,  among  other  things,  the  question  whether  this 
type  of  fin-skeleton,  which  Huxley'  would  apparently  associate  with 
his  **  multibasal "  one,  may  not  represent  the  (admittedly  modified) 
survivor  of  a  type  more  primitive  than  that  of  the  living  Selaekoidei, 
rather  than  a  culminating  term  in  a  series  of  changes  which  he  has 

Eictured  (L  e.  p.  52)  as  of  the  nature  of  an  expansion  with  interpo- 
ition  of  postaxial  rays,  under  a  shortening  up  of  the  supposed 
•*  archipterygium ." 

For  the  greater  part  of  the  material  upon  which  this  investigation 
is  based,  I  stand  indebted  to  the  late  Dr.  F.  Day,  and,  through  my 
honoured  master  Prof.  Huxley,  to  Mr.  Ramsay  (of  the  Sydney 
Museum),  to  whom  we  owe  the  possession  of  the  Australian  forms. 
My  thanks  are  also  due  to  my  friend  Mr.  6.  A.  Boulenger  for  a 
continuance  of  that  assistance  and  advice  extended  to  me  on  former 
occasions,  and  to  my  friend  and  former  pupil  Dr.  J.  Beard  for  the 
reference  to  Edinger's  work  cited. 


P.S. — Since  this  paper  was  written  Mr.  Boulenger  has  directed  my 
attention  to  a  short  paper  recently  published  by  O.  Jaekel\  in  which 
the  author  arrives  at  the  conclusion  that  the  Batoidei  are  of  poly- 
phyletic  origin.  He  bases  this  upon  the  study  of  the  disposition  of 
the  gill-slits,  of  the  translocation  of  the  pectoral  fin  in  relation 
thereto,  among  living  forms,  and  of  certain  facts  of  palaeontology. 
I  am,  on  the  whole,  disposed  to  accept  the  spirit  of  his  conclusions  ; 
but  my  own  researches  suggest  that,  setting  aside  the  Ceratopterina 
(which  may  possibly  be  related  to  the  Rhinida)  and  PrittU  (which 

I  AbhandL  d.  Senokenbergsche  Gesellsoh.  nat  Frankfurt^  Bd.  xr.  1888,  p.  102. 

■  This  ToL,  p.  671. 

»  P.  Z.  8.  1876,  ef,  pp.  62,  58,  59. 

^  SitzuDgsb.  d.  G^sellsch.  natorf.  Freande,  Jhrg.  1890  (no.  3),  p.  47. 
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has  gone  already),  those  Batoids  which  remain  would  fall  into  two 
great  series — one  including  the  Rhinobaticke,  Raiida,  Try^onicUe, 
and  most  probably  the  MyUobatida,  which  might  be  provisionally 
termed  the  Batoidei  veri,  as  distinguished  from  the  Torpedinida 
or  Batoidei  non  veri. 

Jaekel  has  failed  to  recognize  one  character  of  especial  interest  at 
the  nresent  juncture,  viz.  the  presence  in  many  Batoids  of  a  vestigial 
(sixth)  pair  of  gill-slits.  These  are  disposed  lineally  with  the  func- 
tional ones  and  immediately  below  (ventrad  of)  the  coracoid  cartilage. 
Parker  refers  to  them  in  Rata  nasuta  as  "looking like  an  obliterated 
^ixth  pair  of  gill-slits."  I  fail  to  see  that  any  other  interpretation 
is  possible,  and  their  position  and  relationships  appear  to  me  to 
warrant  the  conclusion  that  the  pectoral  girdle  of  the  PlagioMtomi 
has,  with  its  related  fins^  undergone  a  translocation  forwards  pro- 
portionate to  the  shortening  up  of  the  branchial  apparatus  by  sup- 
pression from  behind. 

VI. — The  Pectoral  Fin-Skeleton  and  Affinities  of  the  Lianic 
Squaloraja  polyspondyla. 

My  friend  Mr.  Smith  Woodward,  in  his  excellent  paper  on  this 
fish  \  seeks  to  associate  it  with  the  Sharks  and  Rays  (p.  537),  and  he 
would  create  for  its  reception  the  family  Squaloraiidte  of  the  Selachit 
Teetoepondyli.  He  figures  and  describes  the  pectoral  fin-skeleton 
with  perfect  accuracy,  and  he  regards  the  anterior  of  the  two 
basal  cartilages  which  support  it  as  (/.  c,  p.  536)  either  ''the 
coalesced  pro-  and  mesopterygium  *'  or  **  mesopterygial,  with  a 
minute  indistinguishable  propterygium  at  its  proximal  angle."  In 
this  I  believe  him  to  be  mistaken.  He  bases  his  conclusions,  as 
need  hardly  be  said,  upon  analogy  to  the  liying  forms ;  but  on 
appeal  to  them  another,  and  to  my  mind  more  forcible,  comparison 
may  be  instituted.  I  have  previously  attempted  to  show'  that  the 
paired  fins  of  the  Chimseroids  are  destitute  of  a  mesopterygium,  and 
that  Mivart  was  right  in  regarding  the  two-jointed  ray  of  the  anterior 
border  of  their  pectoral  fin  as  a  propterygium.  Very  shortly  after 
the  reading  of  Mr.  Smith  Woodward's  paper,  I  had  the  good  fortune 
to  examine  his  specimens ;  the  conclusion  that  the  pectoral  fin  of 
his  fish  was  that  of  a  Chimeeroid  forced  itself  upon  me  at  the  time  ; 
and  as  all  subsequent  consideration  has  the  more  fully  persuaded 
me  that  this  is  so,  I  avail  myself  of  the  present  opportunity  of 
recording  my  beUef. 

It  is,  unfortunately,  impossible  to  say  whether  the  propterygium 
of  Squaloraja  was  or  was  not  segmented ;  its  posterior  border  appears 
to  have  been  thickened  and  keel-like  throughout  its  proximal  region, 
and  examination  under  a  lens  reveals  the  presence  of  an  interspace 
between  the  ridee  in  question  and  the  base  of  the  metapterygium. 
The  ChimsBroia  metapterygium  differs  from  that  of  all  known 
Sharks  in  its  gradual  increase  in  depth  from  behind  forwards,  and 

»  P.  Z.  S.  1886,  pp.  627-538.  «  P.  Z.  S.  1887,  p.  23. 
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io  the  forward  and  downward  slope  of  its  aaterior  border.  Whereas 
in  the  Sharks  the  vertical  diameter  of  this  cartilage  is  greatest  at  its 
middle,  or  near  its  posterior  extremity,  in  the  Chimseroids  it  is 
greatest  at  its  anterior  end ;  and  in  some  respects  the  anterior  border 
of  the  Chimseroid  metapterjgium  repeats,  in  its  relationships  to  the 
~»ropterygium,  the  conditions  of  the  mesopterygiam  of  the  Selachii. 
n  its  realization  of  these  ciiaracters,  and  m  the  simple  constitution 
of  its  cartilaginous  rays,  the  pectoral  metapterygium  of  Squalaraja 
closely  resembles  that  of  the  Hying  Holocephali ;  and,  on  careful 
comparison  of  the  two,  I  am  conyinced  that,  with  respect  to  the 
skeleton  of  its  paired  fins,  that  fish  is  indubitably,  and  as  Dr. 
Giinther  at  first  suggested  S  a  Chimseroid. 

In  talking  this  matter  o?er  with  Dr.  Traquair  duriujg  the  autnmn 
of  1889,  I  was  much  rejoiced  to  find  that  he  had  independently 
arrived  at  the  same  conclusion  on  a  study  of  the  skuU,  which  he 
asserts'  is  ''of  the  autostylic  structure."  It  is  to  be  hoped  that  he 
will  give  us,  with  as  little  delay  as  possible,  fuller  details  of  this 
important  discovery. 


My  best  thanks  are  due  to  my  friend  Mr.  Smith  Woodward,  for 
his  courtesy  in  having  allowed  me  to  examine  his  matchless  specimeu. 

*  €teol.  Ma«^.  voL  ix.  (p.  148).  Ourioudy  enough  he  altered  his  mind  later,  in 
doabtfully  referring  it  ('  Introduction  to  the  Study  of  Fishes/  p.  335)  to  the 
PristiophoridcB. 

^  l^icholson  &  Lydekker*s  Manual  of  PaltBontology,  ?oL  ii.  p.  950  (1889). 


APPENDIX. 


LIST  OF  ADDITIONS  TO  THE  SOCIETY'S  MENAGERIE 
DUBINa  THE  YSAB 

1890. 

Jan.    2.  1  Common  Barn-Owl  {Strix  flanmea).    Presented  by  Mr.  H. 
Craig. 
4.  2  Swainaon's  Lorikeets  (TrickogloBMus  nao€t-hoUtmdiai),    Depo- 
sited. 

6.  4  Leopard  Tortoises  (  Te$tudo  pardtdu).    2  ad.,  2  jr.    Presented 

by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
3  Well-marked  Tortoises  (Homopus  sianatu$).     Presented  by 
the  Rev.  G.  H.  R.  Fisk,  CMZA   From  Namaqualand, 
S.  Africa. 

1  Rufous  Snake  (Ahlahes  rvjulua).    Presented  by  the  Rev.  G. 

H.  R.  Fisk,  C.M.Z.S. 
6  Gray's  Frogs  (Itana  grayi).    Presented  by  the  Rev.  G.  H.  R. 

Fisk,  C.MJZ.S. 
8  Smooth  Clawed  Frogs  (Xenoput  lavis).    Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

7.  I  Koala  (Phasoolarctiu  cinereus).    Received  in  Exchange. 

2  Indian  Cobras  (Naia  tripudiana).    Received  in  Exchange. 

1  Indian  Python  {Python  molurus).    Received  in  Exchange. 

2  Spur-winged  Geese  (Plectropterus  gambenm).    Presented  by 

C.  B.  Mitford,  Esq. 

4  Tufted  Umbres  (Scopus  umbrettd).    Purchased. 

8.  8  Yellow-winged  Sugar-birds  (Casreha  cyanea).    Presented  by 

H.  E.  Blanford,  Esq. 
2  Broad-billed  Tanagers  (Euphoma  laniiro$tri$).    Presented  by 

H.  E.  Blanford,  Esq. 
1  Green  Turtle  (Chelane  viridit).    Presented  by  Mrs.  Harris. 

9.  1  Bluish  Finch  (Spermophila  ctmduoena)^  ^ .    Presented  by 

Mrs.  Mayne. 
1  GeoifroVs'Tenrapin  (Hydreupis  hilarii),    Purcnased. 
10.  6  Red-bellied  WaxbiUs  (Estrelda  rubriventris).    Presented  by 
T.  W.  Bacon,  Esq. 

5  Blue-breasted  Waxoills  (EUrMt  cyanoyattra).    Presented  by 

T.  W.  Bacon,  Esq. 
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Jan.  10.  7  Grenadier   Waxbills  (Uragmthus  granathius),  6  (J,  1   $. 
Presented  by  T.  W.  Bacon,  Esq. 
3  Paradise  Whydah-birds  (  Vidua  paradaea)^  3  ^ .    Presented 
by  T.  W.  Bacon,  Esq. 

2  Golden-backed  Weaver-birda  {Pyromelana  awed).  Presented 

by  T.  W.  Bacon,  Esq. 
1  Chattering    Lory   (Loritts  gamdm).      Presented  by  Capt. 
Baaon,  r.  &  0.  s.s.  *  Bombay.' 
11.  2  Dufresne's  Waxbills  (Esireida  dufremii),  S  2  •    Purcbaaed. 

15.  1  Black-headed  Gull    {Lams  ridwundus).      Presented  by  E. 

Hart,  Esq.,  F.Z.8. 
1  Antarctic  Skua  {Stercorarius  atUarcticus).    Purchased. 

3  Green  Tree-Frogs  (Hyla  arborea).      Presented  by  Mrs.  F. 

Aronson. 

16.  2  Cardinal  Grosbeaks  (Cardmalis  virffimtmus),  2  cJ.   Purchased. 

1  Indigo-bird  (0/ano»piza  cyanea),  J.     Purchased. 

2  Shining  Weaver-birds  (Uypochera  nitens).    Purchased. 

4  Grenadier  Weaver-birds  (EupUcies  oiyx),  2  <J ,  2  J .     Pur- 

chased. 

2  Black-bellied  Weaver-birds  (EupUcUs  afer).    Purchased. 

4  Red-beaked  Weaver-birds  (Quelea  sanguimrosiris),  2  cJ,  2  $. 
Purchased. 

4  Cut-throat  Finches  (Amadma  fasciata),  2  cJ,  2  $.  Pur- 
chased. 

4  Chestnut-eared  Finches  {Amadtna  casUmotis),    Purchased. 

1  Paradise  Whvdah-bird  (  Vidua  paradisea),  ^,    Purchased. 

1  Indian  Silverbill  (Munia  maiabarica).     Purchased. 

4  Barred  Doves  (Oeopelea  striata).    Purchased. 

1  Chinese  Jay-Thrush  ( Oarndax  ehinensii).  Presented  by  Sir 
Harry  B.  Lumsden,  K.C.S.I.,  C.B.,  F.Z.S. 

17.  1  King  Parrakeet  (Aprosmictus  scapulatus),  c^.    Presented  by 

the  Count  Povoleri,  FXS. 
1  White-necked    Haven  {Corvultur  aUnooUis),    Presented  by 

—  ^larshall,  Esq. 
1  Vulturine  Eagle  (Aquiia  verreauzi).  Presented  by  —  Marshall, 

Esq. 
1  Jackal  Buzzard  (Buteo  jacaf),    PVesented  by  —  Marshall, 

Esq. 

18.  1  Pigmy  Cormorant  (Phalacrocorax  ajricanus).    Purchased. 
1  Moornen  (GalUnula  chhropus).    Purchased. 

21.  1  Bonnet-Monkey  (Macactu  sintcus)^  2  •    Deposited. 

22.  2  Brown  Capuchins  {Cebus  fatuMts),  2  (J.    Presented  by  Mr. 

E.  Malatesta. 

23.  1  Malbrouck  Monkey  (Cercopithecus  cynomrus),  cJ  •    Deposited. 
1  Bonnet-Monkey  {Macacus  sinicus),  $.    Presented  by  Miss 

Alice  Booth. 
1  Macaque  Monkey  (Macacus  cynomcigus),  ^ .    Presented  by 
Mr.  C.  Harris. 

24.  1  Green  Monkey  {Cercopithecus  caUitridMs),  ^ .    Presented  by 

Quart.-Master  Sergeant  Mathison,  W.I.R. 
1  Silver  Pheasant  (Euplocamus  ngcthemerus),  (S .    Presented  by 
W.  R.  Rootes,  Esq. 
28.  12  Cuming  s  Octodons  {Octodon  cwmingi).    Presented  by  W.  H. 
Newman,  Esq. 
1  Larger  Hill-Mynah  (Gracula  intermedia).    Deposited. 
31    5  Common  Dormice  (Muscardinus  avellanarius).    Presented  by 

F.  Wyndham,  Esq, 
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Feb.  2.  1  Dingo  ( Cams  dingo).    Bom  in  the  Menagerie. 

3.  1  Hoffmann's  Sloth  (Cholopus  hojmannt).    Purchased. 

1  King-tailed  Lemur  (Lemur  catta).    Presented  by  the  Exe- 
cutors of  the  late  Dr.  Allan. 

7.  1  Vulpine  Phalanger  (Fhalanoista  vulpma),  9  •    Presented  by 

W.  H.  SewardrEsq. 
1  Alligator  {AUigator  mississippiensis).    Presented  bjr  A.  B. 
Archer,  Esq. 
9.  1  Hamster  (Cricetus  frumentariua).    Presented  by  H.  Hanauer, 

Esq.,  F.Z.S. 
18.  1  Panama  Amazon  {Chrysotis  panamenais).    Received  in  Ex- 
change. 

1  Macaque  Monkey  (3faoa«u0  cynomolfftu),  ^.    Deposited. 

2  Barbiury  Turtle-Doves  (Turtur  risorius).    Presented  by  Miss 

TeiL 
22.  1  Bonnet-Monkey  (MacacuB  nnicus).  P  •    Presented  by  Mr.  W, 

Bell. 
1  Green    Monkey  (CercqpUheeus  caUitrichua).     Bom  in  the 

Menagerie. 
1  Esquimaux  Dog  (Cams  famiUaris)^  ?.    Presented  by  Wm. 

Toumey,  Esq. 

1  Common  Raccoon  (Procyon  lotor).    Deposited. 

24.  2  Coreopsis  Geese   (Cereopsis  nova-hollantUa),     Bred  in  the 
Menagerie. 

Mar.  8.  1  Grey  Hypocolius  {Htwocolius  atnpeUnus),  (S  •  Presented  by 
W.  D.  €umming,  Esq.  From  Scinde.  See  P.Z.  S.  1890, 
p.  147,  PUte  XV. 

4.  1  Rhesus  Monkey  (Macacos  rhesus),  S  •    Deposited. 

6.  1  Spotted  Ichneumon  (Herpestes  nepalensis).    Deposited. 

2  Badgers  (Meles  taxus).    Presented  by  P.  BickneU,  Esq. 

8.  1  Axis  Deer  (Cervus  axis),  J .    Bom  in  the  Menagerie. 
12.  2  Red-headed  Tiger-cats  (lilis  planiceps).    Purchased. 

1  Plumbeous  Fi^-Ea^le  \Polioaetus plumbeus),    Puichased. 
16.  1  Gayal  (Bibosfrontalu),  ^ .    Bom  in  the  Menagerie. 

24.  3  Red-footed  Ground-Squirrels  (Xtrus  erythropus).    Received 

in  Exchange. 

25.  2  Ring-necked  Pheasants  (Fhasianus  torquatus),  ^  $ .     Pre- 

sented by  H.R.H.  the  Prince  of  Wales,  K.G. 

26.  2  Himalayan  Monauls  (Lophophorus  impeyamis\  2  $ .      Par- 

chased. 

2  Indian  Pythons  (Python  mohtrus).    Purchased. 
2  Diuca  Finches  (Diuca  yrisea).    Purchased. 

1  Black-chinned  Siskin  (Chrysomitris  barbata),  cJ .    Purchased. 

2  Field  Safiron  Finches  (Sycalis  arvensts).    Purchased. 
1  Alaudine  f^ch  (Phrygikts  akmdinus).    Purchased. 

27.  1  Chacma Baboon  (Cynocephalus porcarius),  $ .    Deposited. 
5  Common  Boas  (Boa  constrictor).    Purchased.. 

1  Hog-Deer  (Cervus  porcinus),  ^ .    Bom  in  the  Menagerie. 
31.  1  ^^tian  Cat  (Felis  chaus).    Presented  by  Mrs.  Florence  J. 
Waghom. 

1  Rhesus  Monkey  (Macacw  rhesus).    Bom  in  the  Menagerie. 

2  Mantchurian  Cranes  (Orus  viridirostris).    Presented  by  C.  W. 

Campbell;  Esq.    From  Corea.    See  P.  Z.  S.  1890,  p.  147. 

Apr.    1.  1  Diana  Monkey  (CercopitJiecus  diana),  $.    Purchased. 

3  Long-eared  Cfwls  (Asio  otus).    Presented  by  W.  Geoffirey  N. 

Powell,  Esq. 
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Apr.  2.  1  Stoat  {MmUia  emimea)^  iS-    PreeeDted  by  Outhbert  Johnaoiiy 
Esq. 
2  Hybrid  Deer  (Bred  between  Cervm  ekg^huB  ^  and  CenrnM 
nka2),2^.     Deposited. 
3.  8  Undulated  Grass  Parrakeets  (Mehpnttacus  undulatus),  4  ^, 

4  $.    Purchased. 
6.  1  Short-winged  Weaver-bird  {Hupkaniomis  hrachuptera).    Pre- 
sented by  Commander  W.  M.  Latham,  R.N.,  F.Z.S. 
1  Three-toed  Sand-Skink  {Seps  tridactylus).    Presented  by  J. 
A.  C.  Warburg,  Esq. 

8.  1  Black-eared  Marmoset  {Hdpale  pemcSlata),    Presented  by  J. 

A.  Watson,  Esq.,  FXS. 
8  European  Flamingos  {Phtemcopterus  anHmiorutn),  Purchased. 

1  Australian  Crane  (Gnsa  australasiana),    Purchased. 

2  Simony's  Lizards  (Lacerta  simonyt).    Presented  by  the  Lord 

Lilford,  F.Z.S.    From  the  RockofZahno,  Canaries.    See 

P.  Z.S.  1890,0.354. 
1  Simony's  Lizard  (Lacerta  nmonyi).    Deposited.    From  the 

Hock  of  2kdmo,  Canaries. 
1  Delalande's  Qecko  (Tarentoia  ddalandit).    Deposited. 

9.  1  Jackdaw  (Corvus  monedula).    Presented  by  Mrs.  Bowden. 

4  Undulated  Grass-Parrakeets  (Melopsittacus  undvlatua),  2  ^^ 

2  $.    Deposited. 
IL  1  Lesser  Wliite-nosed  Monkey  (Cerccpithecus  pdaurista),  $. 

Presented  by  E.  B.  Parfitt,  Esq.,  M.R.C.8. 
1  Macaque  Monkey  (Macaeus  cynomolgu9\  $ .    Presented  by 

Mrs.  U.  F.  Batt. 
1  Common  Badger  {Meies  taxut,  white  variety).    Presented  by 

the  Hon.  Morton  North. 

1  Sambur  Deer  {Germs  aristote^),  ^,    Presented  by  Capt 

George  Janes. 
4  Great  Bustards  (Otis  tarda) ^  4  (^ .    Purchased. 

2  Chestnut-eared  Finches  (Amadina  castanotis),  cJ  $.    Pur- 

chased. 
12.  1  Blessbok  (Alcelaphus  aUn/rons),  c^ .    Deposited. 

1  Delalande's  Gecko  (  Tarentoia  delakmdii).    Presented  by  Ber- 

tram B.  Hagen,  Esq. 

14.  1  Indian  White  Crane  ((^rus  Umcogeranos),    Purchased. 

2  Black-gorgeted  Jay  Thrushes  (Oamdax  pectoralis).    Par- 

chased. 

1  Pacific  Fruit-I^geon  (Carpophaaa  pacifica).    Purchased. 

15.  4  Madagascar   Weaver-birds  (Foudia  madagascariensis),2  c^, 

2  $.    Purchased. 

2  Lataste's  Frogs  (22aiia  latasti).   Presented  by  G.  A.  Boulenger, 

Esq.,  F.Z.S. 

16.  1  Common    Moorhen  (GalUnula    ehlaropus).     Presented   by 

Cuthbert  Johnson,  Esq. 
2  Moorish  Toads  (Bufo  mauritanieus).    Presented  by  Cuthbert 
Johnson,  Esq. 

17.  1  Indian  Muntjac  (Ctrvtdus  mun^ac),  ^,    Deposited. 

1  Puma  (Felis  concolor).    Bom  in  the  Menagerie. 

2  Indranee  Owls  (Syriuum  mdranee).      Presented  by  A.  R. 

Lewis,  Esq. 
6  Common  Cormorants  (Phaiaerocorax  carbo).    Purchased. 
19.  2  Adelaide  Parrakeets  (PUUycercus  adelaida).    Received  in 

Exchange. 
22.  1  Muak-Deer  (Moschus  moschiferus),  (S  •  Reodved  in  Exchange. 
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Apr.  28.  7  Bearded   Lizards  {Amphibolunu   barhatus).      Received  in 

Exclianffe. 
SMuricatea  Lizards  (AmpMbolunu  muricatua),    Receiyed  in 

Ezchanffe. 
1  Gbuld's  Monitor  (  Varamts  gouldt).    Received  in  Exchange. 
1  Brown  Bear  (Ursua  arctos),  cJ.    Presented  by  Miss  Evelyn 

Muir. 

24.  1  Egjrntian  Ichneumon  (Herpeitea  ickneumon).    Deposited. 

1  Bateleur  Eagle  {Helatarsua  ecaudattta).    Presentea  by  Dr.  E. 

J.  Baxter. 
1  Elliot's    Pheasant    {I^asianua   ellioti),    $.      Presented   by 

Wilfred  Q.  Marshall,  Esq. 
1  Cape  Weaver-bird  (HyphantomU  capensU),  <J .    Presented  by 

Wilfred  G.  Marshall,  Esq. 
1  Red-eyed  Ground-Pinch  (Pipiio  erylhrophthalmus).    Presented 

by  Wilfred  G.  Marshall,  Esq. 

25.  1  Rhesus    Monkey    (Macacua    rheaua).       Presented  by  Mrs. 

Pendry. 

1  Lidian  Muntjac  (Cervulua  muntjac),  $.     Bom  in  the  Mena^ 

gerie. 

2  White  Pelicans  (Pelecanua  onocrotahta).    Deposited. 

26.  1  Barnard's  Parrakeet  {Platycercua   bamardt).      Received  in 

Exchan^. 
2  Alexandrine  Parrakeets  (Pakeomia  alea:andr%).    Deposited. 
2  Grey  Ichneumons  (Herpeatea  griaeua),  2  c^ .    Deposited. 
1  Tuatera  Lizard  (Sphenodan  pundatua).      Presented  by  J. 

Catheson-Smith,  Esq. 

28.  1  Rhomb-marked  Snake  (JPaammophUua   rhomheatua).      Pre- 

sented by  Miss  Harris. 
1  Black-headed  Lemur  (Lemur  brunneua).    Bom  in  the  Mena- 
gerie. 
1  Sooty  Phalanger  (Phalangiatafuliginoaa),    Deposited. 

29.  3  Wild  Boars  (young)  (Sua  acrofa).    Presented  by  Lord  Her- 

brand  Russell. 
80.  SConmion  Vipers  (Vipera  berua).     Presented  by  Dr.  W.  C. 
Cousens. 

May    L  1  Louisianian  Meadow-Starling  (jSS0urrae22b /tu2ti;u»a^         Pre- 
sented by  W.  H.  St.  Quintin,  Esq. 

1  Black-bellied  Sand-Grouse  (Pterodea  arenariua),  $  •      Pre- 

sented by  W.  H.  St  Quintin,  Esq. 
4  Vari^ted  Sheldrakes  {Ta€loma  varieffatd),4S*    Presented 
by  Capt.  C.  A.  Findlay,  R Js^.R. 

2.  1  Ring-tMled  Coati  (Naaua  ru/a\  ^.      Presented  by  R.  K 

Moore,  Esq. 

2  Yellow-rumped  Seed-eaters  ( Crithagra  chryaopyga)^  2  ^  •  Pur- 

chased. 

3.  1  Green  Lizard  (Lacerta  viridia).     Presented  by  J.  C.  War- 

burg, Esq. 

1  Three-toed  Sand-Skink  {8epa  tridactylua).    Presented  by  J. 
C.  Warburg,  Esq. 
6.  2  Hartebeests  (^/(WaoAtM  caama),  ^  $ .  Purchased.  SeeP.Z.  S. 
1890,  p.  411. 

1  Redwing  (Turdua  iUacua).      Presented  by  J.  Newton  Hay- 
ley,  Esq. 

1  Common  Viper  {Vipera  berua) •     Presented  by  Dr.  W.  K. 
Sibley. 
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May    5.  1  Slowworm  (Anguisfragilu),    Presented  by  Dr.  W.  K.  Sibley. 
1  Bennett*8  Wallaby  (JSoima^tirtM  bennUti),  (S.    Bepoaito' 
1  Bi&ck  Wallaby  (Hidtnaturus  ualabi^)^  $ .    Deposited. 


6.  1  Bennett*8  Wallah jlHaimaturua  benn^ti),  ($.    Deposited. 

1  Black  Wallaby  {kaimaturus  ualabtriuB).  $ .    Deposited. 

2  Brush-tailed  Wallabies  (PetrogaU  peniciOata)^  2^.  Deposited. 


4  Common  Quails  {Cotumix  eommums).    Deposited. 

1  Blossom-headed    Parrakeet    (Ptikdomis   cyanoeqp^uiUu),    <^. 


Presented  by  Dr.  Seton. 

Dg-nc 
by  Dr.  Seton. 


1  Ring-necked  Parrakeet  {PakBomU  torqwitui),  ^ .    Presented 


1  Red-sided  Edectus  (Edectus  pedaralis),  $ .     Presented  by 

Dr.  Seton. 

2  King  Parrakeets  (Aprosmictui  act^mlahui),  ^  $  •    Presented 

by  Dr.  Seton. 
1  Oeylonese  Hanging  Parrakeet  (Lonctdus  anaticua).   Presented 

by  Dr.  Seton. 
1  Pennant's  Parrakeet  (Phfycerem  pemnantf).     Presented  by 

Dr.  Seton. 

1  Mealy  Amazon  {Ckrysotufarinosa),    Presented  by  Dr.  Seton. 

2  Yellow-shoulderied  Amazons  (ChryaoUt  ockroptera).  Presented 

by  Dr.  Seton. 

1  Levaillant*s  Amazon  {Chry9ot%8  levaiUanti).     Presented  by 

Dr.  Seton. 

2  Panama   Amazons  (Chiyaotia  panamensU),      Presented  by 

Dr.  Seton. 
1  Blue-fronted  Amazon  (Chrywtit  €Bstiva).    Presented  by  Dr. 
Seton. 

1  Yellow-vented  Bulbul  (I^ciumoius  crocorrkcus).  Presented  by 

Dr.  Seton. 

2  Red-eaitjd  Bulbuls  (I)/CTuma(u8  joconta).    Presented  by  Dr. 

Seton. 
2  Red-Tented  Bulbuls  (Pycrumohta  hcemorrhous).    Presented  by 

Dr.  Seton. 
2  Orange-cheeked  Waxbills  (Ettrdda  melpoda).    Presented  by 

Dr.  Seton. 
1  Red-bellied  Waxbill  (JEstrelda  rubrivmtns).  Presented  by  Dr. 

Seton. 
1  Common  Waxbill  (Estrelda  cmerea).    Presented  by  Dr.  Seton« 
1  Cut-throat  Finch  (AmaeUfM  fasciata)^  ^ .    Presented  by  Dr. 

Seton. 
1  Shining  Weaver-bird  (Hypochera  nUend),    Presented  by  Dr. 

Seton. 
1  Chestnut-eared  Iinch  (Amadina  castanctiB),  $•    Presented 

by  Dr.  Seton. 
1  Cnmson-crowned  Weaver-bird  (Eupledes  Jkamnicepa),    Pre- 
sented by  Dr.  Seton. 

1  Grenadier  Weaver-bird  (Euplectes  oryx).    Presented  by  Dr. 

Seton. 

2  Madagascar  Weaver-birds  (Foudia  nuuUigasoarientii)^  ($  $. 

Presented  by  Dr.  Seton. 
1  Olive  Weaver-bird  (HyphafUarms  oUvacewi).     Presented  by 

Dr.  Seton. 
1  Red-headed  Cardinal  (Paroaria  ktrvata).    Presented  by  Dr. 

Seton. 
1  Red-crested  Cardinal  {Paroaria  cncuUata),    Presented  by  Dr. 

Seton. 
1  Cardinal  Grosbeak  (Cardinalia  virgmumaB\  $ .    Presented  by 

Dr.  Seton. 
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May    6.  1  Cartf^enian  Motmot  (Momoius  $ubrufe$oen$).    Presented  by 
Dr.  Seton. 
1  Large  Hill-Mynah  {Oracula  intermedia).    Presented  bj  Br. 
Seton. 

1  Green  Glossy  Starling  {Lan^oooUuB  ehaJybeua),     Presented 

by  Dr.  Seton. 

7.  10  Cfuniing*s  Octodons  (Octodon  cumingt).    Bom  in  the  Mena- 

gerie. 

8.  1  Ring-necked  Parrakeet  {PaJUeomis  tarqwUuB),  $ .    Presented 

by  Mrs.  0.  Harvey. 

2  Demoiselle  Cranes  (Orus  virgo).    Purchased. 

9.  8  Green  Tree-Frogs  {Hi/la  arborea).    Presented  by  Mrs.  Hum- 

phreys. 
10.  2  Ked-eared  Bulbuls  {I)/enonotu$  jocoius).    Presented  by  Lieut.- 

Gen.  Sir  H.  B.  Lumsden,  K.O.S.I.,  F.Z.S. 
1  Bed-vented  Bulbul  {Pycmmotus  htBmorrhotui),     Presented  by 

Lieut.-Gen.  Sir  H.  B.  Lumsden,  K.C.S.I.,  F.Z.S. 
1  Japanese  Deer  (Ctrvus  sika),  ^,    Bom  in  the  Menagerie. 

1  B.og  Deer  ( Cervtu  porcinM),  $.    Bom  in  the  Menagerie. 
12.  1  Wanderoo  Monkey  (Macaass  silemts),  $ .    Presented  by  Miss 

£ileen  Martin. 

2  Leopards  (FeUa  pardus).    Presented  by  —  Egerton,  Esq. 

2  Bengal  Foxes  (Ccmis  hengtUensis),       Presented  by  W.  L. 
Sckter,  Esq.,  F.Z.S. 
d  Ha 


2  Large-eared  Hares  {Lepus  macrotis).     Presented  by  W.  L. 

Sclftter,  Esq.,  F.Z.S. 
1  Himalayan  Bear  {Urma  tibetanus),  (J.    Deposited. 

15.  2  Black-headed  Gonures  (Cunurus  nandag).    Purchased. 

1  Amherst  Pheasant  {Thaumcdea  amhersita),  ^,    Purchased. 

1  Variegated  Sheldrake  {Tadoma  variegata),  J.    Purchased. 

2  Yellow-wing  Sugar-birds  {Ccereba  cyaned).    Presented  by  H. 

£.  BlanfoTd,  Em. 
1  Common  Viper  (  Vipera  berus).    Presented  by  W.  H.  B.  Pain, 

Em. 
14.  1  Rufied  Lemur  (Lemur  vitriui).    Deposited. 

1  Australian  Peewit  (LobivaneUtu  lobiUue),    Presented  by  Capt. 

Shepherd. 
1  Common  Viper  (  Vipera  berus).    Presented  by  Mrs.  Mowatt 

16.  2  Mandarin  Ducks  (jEx  galerumiata),  (S  $ .    Presented  by  C.  J. 

Eingzett,  Esq. 

1  Crested  Porcupme  {Hyetrix  cristata).     Bom  in  the  Mena- 

gerie. 

17.  2  Senegal  Touracous  {Ccrgthaix  perea).    Presented  by  C.  W. 

Burnett,  Esq. 

2  Undulated  Grass-Parrakeets  (Mehpeittacua  wubdatui).    Pre- 

sented by  A.  Golden,  Esq. 

2  Bar-tailed*Pheasants  {Phatiamis  reevest),  2  $ .    Purchased. 
19.  2  Persian  Gazelles  {GaxeUa  tubgutturosa),  2^ .     Bom  in  the 
Menagerie. 

2  Beatrix  Antelopes  {Oryx  beatrix),  ^  $ .    From  Arabia,    Pre- 
sented by  Col.  Ross.    See  P.  Z.  S.  1800,  p.  411. 
21.  1  Vociferous  Sea-Eagle  (Haliaetue  vocifer).    Presented  by  J. 
B.  Elliot,  Esq. 

1  White-crested  Tiffer  Bittern  (Tigrieoma  leucolopkum).    Pre- 
sented by  J.  B.  Elliot,  Esq. 

1  Wood-Owl  (JSymiwn  aluco).      Presented  bv  the  Hon.  C. 
Parker. 
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May  22.  2  All-green  Tree-Snakes  {PhOodryas  viridismmui).    Presented 

by  A.  E.  Derrett,  Esq. 
2  Natterer's  Snakes  (  ThanmodynasUs  natteren).    Presented  by 

A.  E.  Derrett,  Eaa. 
2  Merrem*8  Snakes  (tAophU  merremi).      Presented  by  A.  R 

Derrett,  Esq. 
1  Chequered  Elaps  {Elaps  kmrnscatus).      Presented  by  A.  E. 

DerreU,  Esq. 
1  Anomalous  Snake  (CoroneUa  anomala).     Presented  by  A.  £. 

Derrett,  Esq. 
1  Mexican  Guan  {Penelope  pwrpurascens).    Presented  by  J.  W. 

Dawe,  Esq. 

1  Barraband*s  Parrakeet  {PolyteUs  barrabandi).    Deposited. 

23.  1  North- African  Jackal  (Omw  anihua).     Pk«sented  by  Capt. 

Hay. 

2  Common  Kingfishers  (Akedo  ispida).    Presented  by  Mr.  T. 

R  Gunn. 

1  Common  Paradoxure  (Paradoxunu  iypus).     PKsented   by 

E.  Armstrong  King,  Esq. 

24.  1  Eland  (Oreas  cannc^,  ^ .    Purchased. 

2  Crowned  Jays  (C^atwcitta  coronata).    Purchased. 

2  Swainson^s  Long-tailed  Jays  (Calocitta  formoea).  Purchased. 
SeeP.Z.S.  1890,p.  412. 

2Temminck*s  Tragopans  {CeriomtB  temminckt),  c^$.  Pur- 
chased. 

1  Brush-Turkey  (Taleffolla  lathami),  ($ ,  Kecdved  in  Exchange. 

26.  1  Japanese  Deer  (Cervus  sika).  (J.    Bom  in  the  Menagerie. 

27.  1  Masked  Parrakeet  {Pyrrhuk^psU  personata),      Pre^ted  by 

George  Lawson,  Esq. 

28.  2  Barbary  Wild  Sheep  (Ovts  tragelaphm\  6  $  •    Bom  in  the 

Menagerie. 

1  Japanese  Deer  {Cervut  mka\  ^.    Bom  in  the  Menagerie. 

2  Andaman  Starlings  (Sturma  tmdamanentis).    Purchased. 
8  Ceylonese  Ilsh-Owls  (Ketupa  ceylcneneU).    Purchased. 

1  Lanner  Falcon  (Falco  lanaruju).    Presented  by  Miss  Maijorie 

Barnard. 
80.  1  Great  Bustard  {OHs  tarda\  $.    Received  in  Exchange. 
8  Common  Vipers  (  Vipera  beru$).     Presented  by  T.  A.  Cotton, 

Esq.,  F.Z.S. 

June  1.  1  Burrhel  Wild  Sheep  (Ovis  bmrhel),  S  •     Bom  in  the  Men- 
agerie. 
2.  2  Oak  Dormice  {Myoxue  dryas),  2  $ .    Preeented  by  Lieut-Col. 
G.  M.  Cardew. 

1  Vulpine  Phalanger  {PhaHangUta  vulpina),  (S,    Presented  by 

Mrs.  Waterson. 

2  Bennett's  Wallabies  {HalnuUums  bennetii),  2  c^ .     Bom  in  the 

Menagerie. 

1  Hawk-headed  Parrot  {Beroptym  accipttrinus).    Deposited. 
.  1  Loggerhead  Turtle  ( Thaku$ochely$  caouana).    Presented  by 

Miss  Beatrice  Fort 
8.  1  Peacock  Pheasant  {PolypUciron  ckmquU),    Bred  in  the  Mena- 
gerie. 

1  Swinhoe's  Pheasant  (Euploctnmu  stoinhoif).  Bred  in  the 
Menagerie. 

1  King^necked  Parrakeet  (PdtteomU  iorquattu),  ^ .  Presented 
by  Arthur  O.  Cooke,  Esq. 
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June  3.  I  Yociferoos  Sea-Eagle  {Haliaetw  voctfer).    Purchased. 

1  Red-crowned  Pigeon  (Urythramas  pulcherrimd).    Purchased. 
4.  1  Silver-backed  Fox  (Omis  chama),  ^,     'Presented  by  Capt. 

H.  D.  Travers,  R.M.S.  '  Tartar.* 
1  West-African  Love-bird  {Agapomu  pullaria).    Presented  by 

Mrs.  Fell. 
1  Chinese  Bulbul  (fi/enonotus  sinensis).    Presented  by  lieut.- 

Gen.  Sir  H.  B.  Lumsden,  K.C.S.I.,  F.Z.S. 
1  Grey  Monitor  (  Varanus  griseus).    Presented  by  John  Murray, 

Esq.    From  the  Algerian  Sahara. 
1  Common  Viper  {Vipera  betnts).     Presented  by  Mr.  T.  E. 

Gunn. 
6.  3  Common  Peafowl  (Pavo  eristatus),  ^2  ®^  J*"'    Presented  by 

Mr.s.  Francis  Leighton. 
1  Vulpine  Phalanger  {Phaiangista  vulpma),  c^.      Bom  in  the 

Menagerie. 

6.  1  Great  Kangaroo  {Maeropus  giganUtis),   $ .      Presented  by 

Henry  Irving,  Eaq^  F.Z.S. 
1  Common  Kestrel  (Tinntmculus  alaudarius).      Presented  by 
C.  Ashdown,  Esq.,  F.Z.S. 

7.  4  Spanish  Blue  Magpies  (CyanopoUus  cooki).      Bred  in  the 

Menagerie. 

8.  1  Japanese  Deer  (Cenms  sika),  ($,    Bom  in  the  Menagerie. 

0.  1  Common  Marmoset  (HapaU  jaochus).    Presented  by  Percy 
Standish,  Esq. 

1  Malbrouck  Monkey  (Cercopithecus  cynosurtui),  (J.    Presented 

by  John  W.  Moir,  Esq.    From  the  Upper  Shir^. 

2  Grand  Galagos  (Oalago  crassicaudata).     Presented  by  John 

W.  Moir,  Esq.    From  Mandala,  Shir^  Highlands,  E.  Africa. 

1  Philippine Paradoxure(Para<3^rtir{MpAt/t]p»ptn«iwM).  Purchased. 
18  Young  Green  Turtles  (Chelrme  viridis).    Presented  by  Capt 

Robinson,  R.M.S.  'Roslin  Castle.' 

2  Yellow-legged  Herring-Gulls  (Lctrus  eachinnans).    Bred  in 

the  Menagerie. 

10.  1  Common  Fox  {^Canis  mdpes)y  S.    Presented  bv  Mr.  Atkins. 

2  Green  Lizards  (Lacerta  viridis).    Presented  by  the  Rev.  F. 

W.  Haines. 

3  Wall-Lizards  (Lacerta  muralis).    Presented  by  the  Rev.  F.  , 

W.  Haines. 

1  Dark  Green  Snake  (Zamenis  atrovirens).    Presented  by  the 

Rev.  F.  W.  Haines. 

4  Common  Snakes  (  Tropidonottts  natrix).  Presented  by  the  Rev. 

F.  W.  Haines. 
4  Viperine  Snakes  (Tropidonotus  viperinus).     Presented  by  the 
Rev.  F.  W.  Haines. 

2  Smooth  Snakes  {Coronella  leevis).    Presented  by  the  Rev.  F. 

W.  Haines. 
4  Marbled  Newts  (Molge  marmorata).    Presented  by  the  Rev. 

F.  W.  Haines. 
1  Edible  Frog  (Rtma  esculenta).    Presented  by  the  Rev.  F.  W. 

Haines. 

11.  1  Silvery  Gibbon  (Hylobates  leucisous).    Deposited. 

1  Angora  Goat  ( Capra  hircus,  var.),  ^ .    Bom  in  the  Mena- 
gerie. 

13.  3  Japanese  Teal  (Querquedula/ormosa),  1  (J ,  2  $ .    Purchased. 

14.  1  Great  Crested  Grebe  (Podiceps  eristatus).     Presented  by  Mr. 

T.  E.  Gunn. 
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Jane  14.  2  Common  Mannosets  (HapeUeJacdim).    Presented  by  W.  Nor- 
buiy,  Em. 

16.  2  BenneU^s  Wallabies  (Halmatunis  bennetU),  2  $ .    Bom  in  the 

Mena^rie. 
1  Snur-winged  Goose  {Plectroptenu  gambentis).    Presented  by 

Mrs.  W.  H.  Quayle  Jones. 
1  American  Box-Tortoise  {Terrapene  carmatd).    Presented  by 

John  Petit,  Esq. 
1  Homed  lasard  (Phynosotna  connUum).    Presented  by  Jobn 

Petit,  Esq. 

17.  1  Qrey  Ichneumon  {Herpestes  gruem)^  fS .    Presented  by  Mis. 

H.  F.  Pollock. 

1  Common  Badger  {Mde$  taxus).      Presented  by  W.  H.  B. 

Pain,  Esq. 

2  Four-homed  Antelopes  (  Tetraoero$  quadricormt),  2  $ .     Bom 

in  the  Menagerie. 

2  Common  Rheas  (Bhea  americand).      Presented  by  A.  W. 

Neeld,  Esq. 
1  {-bred  Bison  (Bison  americanMxBibos  frontalis  x  Bos  mdietu), 
c^ .    Bom  in  the  Menagerie. 

18.  2  Lions  (Felts  leo,  jr.),  c^  P.    Presented  by  H.R.H.  the  Doke 

of  Clarence  and  Avondale,  K.G. 
1  Burrhel  Wild  Sheep  (0ms  hurrhel),  $.    Bom  in  ihe  Menar 
gerie. 

1  Derbian  Wallaby  (Hahnatums  derhianus),  $ .     Bom  in  the 

Menagerie. 

3  Grey-headed  Sparrows  {Passer  simplex).    Presented  by  EdoL 

G.  Meade- Waldo,  Esq. 

2  Yellow-throated  Rock-Sparrows  (Petronia  petrondla).     Pre- 

sented by  Edm.  G.  Meade- Waldo,  Esq. 
mntillon  Chaffinch  (FringiOa  UntUlon),  c?.      Presented  by 

Edm.  G.  Meade-Waldo,  Esq. 
1  Ro^  Bullfinch  {Erythrospiza  githaginea),  ^.      Presented  by 

Edm.  G.  Meade-Waldo,  Esq. 

4  Houbara  Bastards  (Houhara  undulata).    Deposited. 
6  Spiegel  Carp  {Cgprmus  carpioy  var.).    Purchased. 

19.  1  Roseate  Cockatoo  (Cktcatua  roseicapilla).    Presented  by  F.  C. 

S.  Roper,  Esq.,  F.Z.S. 
1  Leadbeater's  Cockatoo  (Cacatua  leadbeatert).     Presented  by 

Mrs.  Obbaid. 
30.  1  Bonnet- Monkey  {Macaeus  sinicus),   ^.       Presented  by  K 

Wroughton,  Esq.,  F.Z.S. 
1  Grand  Galago  {Oalago  crassicaudatd)^  ^ ,      Presented  by 

Walter  Carlile,  Esq. 
1  Alligator  (Alligator  mississ^tpiensis).      Presented  by  C.  S. 

Morris,  Esq. 
21.  1  Thar  (CaprajemUdca),    Bom  in  the  Menagerie. 

1  Common  Bum-Owl  (Strix  fiammea).      Presented  by  Mrs. 

Frederick  Tibbs. 
1  Common  Bam-Owl  (Strix  Jlammea),     Presented  by  Ohas. 

Faulkner,  Esq. 
23.  1  Harnessed  Antelope  (Tragela^us  scripttu),  ^.     From  the 

Gambia.    Presented  by  Dr.  Percy  Rendalt 
1  Nagor  Antelope  (Cervicapra  redunca),  ^.    From  the  Gambia. 

P^resented  by  Dr.  Percy  RendalL 
1  Marabou  Stork  (LeptoptUus  crumeni/erus).  From  the  Gambia. 

Presented  by  Dr.  Percy  Rendall. 
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June24.  2  Vinaoeous  Turtle-Doves  (Turiur  mnaceus).      Bred  in  the 
Menagerie. 
1  Bosnian's  Potto  {FdrodicHcua  potto).     Presented  by  P.  S.  S. 
Radcliffe,  Esq. 

26.  1  Ring-tailed  Coati  (Ntuua  rufd)^  $.     Presented  by  0.  W. 

Blacklock,  Esq. 

1  i^lish  Wild  Bull  (Bos  taurus,  yar.).    Presented  by  the  Earl 

I^rrers.    From  Chartley^  Stdfordshire. 

2  Nightin^es  {Daulias  lusctnta),  (S  $ .  Presented  by  J.  Youngs 

27.  2  Tigers  {Fdis  tigria),  cJ  $ .    Presented  by  H.R.H.  the  Duke  of 

Clarence  and  Avondale,  K.G. 
1  Wedge-tailed  Eagle  (Aq^tUa  audax).    Presented  by  Capt.  Sal- 

vin. 
2d.  1  Alligator  {AJUgator  tnisnssippienns).     Presented  by  Alex. 

Finlay,  Esq. 
80.  1  Water-buck  {Cobus  elUpBiprynmm)^  ^.    Presented  by  G^eorge 

S.  Mackenzie,  Esq.,  F.Z.S.    From  Somali  Land,  E.  Africa. 

See  P.  Z.  S.  1890,  p.  689. 
1  Seryal  {Fdis  serval).    Presented  by  Qeorge  S.  Mackenzie,  Esq., 

F.Z.S.    From  Mombasa,  E.  Africa. 
6  Vulturine  Guinea-fowls  (AtimuJa  wdtwina).    Presented  by 

George  S.  Mackenzie,  Esq.,  F.Z.S.    From  Somali  Land. 

3  Mitred  Guinea-fowls  (Numtda  mUratd),    Presented  by  Geoige 

8.  Mackenzie,  Esq.,  F.Z.S. 
6  Vulturine  Guinea-fowls  (Numida  vuUurina),    Deposited. 
1  Tawny  Owl  (Syrnium  aluco).    Presented  by  G.  Gumey,  Esq. 

July    1.  1  Yak  (Poephagiu  grufmiens),  (S  •    Bom  in  the  Menafferie. 

1  Viscacha  (Lagostomw  ttichodactglue).  Bom  in  uie  Mena- 
gerie. 

1  Feathery-footed  Owl  (Athene  plufmpe$\  Presented  by  Mons. 
J.  de  la  Touche.    From  Newchang,  S.  Manchuria. 

1  Black-and-white  Jackdaw  (Corvus  daiiriats).  Presented  by 
Mons.  J.de  la  Touche.    From  Newchang,  S.  Manchuria. 

1  Plumbeous  Rsh-Eagle  (Polioaetus  plumbeu$).    Purchased. 

1  Bonelli*s  Eagle  (Nisaeius  ftuciatus).    Purchased. 

2  Emus  {DronuBus  twva-lioUanduB),   S  $  •     Reoeiyed  in  Ex- 

change. 
2.  1  Long-eared  Owl  (Am  otus).     Presented  by  Miss  Muriel 

Hele. 
2  Indian  White-eyes  (Zo$tfrop»  pahebrosus).    Deposited. 
1  Yellow-winged  Sugar-bird  (CcerAa  <yanea)f  (J.    Deposited. 
1  Dufresnes  Waxbill  {Estrelda  chrfremii),  ^,    Deposited. 

1  Green-winged  Dove  (CluUcophaps  indica),  J.    Purchased. 

2  Golden-headed  Parrakeets  (Cyanorhampkus  auriceps),    c^  $ . 

Purchased. 

7.  1  Australian  Crow  (Corvu$  austraUs).    Presented  by  Migor  C. 

Lett. 
2  Chinchillas  (Chinchilla  lanigera).    Purchased. 
1  Elate  Hombill  (Oeratcfymna  elata).    Purchased. 
1  White-necked  Crow  (CorvuB  scapulatus).    Purchased. 
1  Lar^e  Grieved  Tortoise  (PodocnenUs  exponsa).    Purchased. 

8.  1  Indian  Chevrotain  (Traguhu  meminna),  (S .    Purchased. 

1  Cambayan  Turtle-Dove  (Turtur  senegalendsy    Bom  in  the 
Menagerie. 
10.  2  Mule  Deer  (Cariacus  macrotU),  2  c^.    Bom  in  the  Menagerie. 
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July  10.  1  Cape  Ratel  {MeUivora  capensui)^  $ .    Presented  by  Capt.  J. 
F.  M.  Prinsep.    From  Suakim. 

11.  1  Egyptian  Gazelle  (Oazella  dorcas).    Presented  by  Commander 

W.  Crofton,  R.N. 

12.  1  Great  Ant-eater  {Myrmecophaga  Jubatd),  $ .    Presented  by 

the  Directors  of  the  Botamc  GardeD8,  Demerara. 
1  Jackal  Buzzard  (Btdeo  jacal).     Ihresented  by  W.  H.  Wor- 

roald,  Esq.    From  East  London,  Cape  Colony. 
1  African  Hawk-Eagle  (Nisaetw  jpHogaster).     Presented  by 

W.  H.  Wormald,  E8<^.    From  East  London^ape  Colony. 
1  Guillemot  (Lomvia  trotle).    Presented  by  T.  H.  Nelson,  fisq. 

13.  1  Greater  Spotted  Woodpecker  (Dendrocopu$  major).   Presented 

by  W.  H.  B.  Pain,  Esq. 

14.  1  Arctic  Fox  ( Cants  lagopus),  $ .    Purchased. 

1  Hawfinch  (Coccothraudes  vulgaris),  ^.    Presented  by  L.  C. 

Wharton,  Esq. 
4  Australian  WUd  Ducks  {Anaa  st^erciliasd).     Bred  in  the 
Menagerie. 

2  Slender  Ducks  (Anas  gibberifrons).  Bred  in  the  Menagerie. 
8  Chilian  Pintail  {D^la  spintccmda).  Bred  in  the  Menagerie. 
6  Summer  Ducks  (.jEx  spansa).    Bred  in  the  Menagerie. 

4  Mandarin  Ducks  (ASx  galertculata).    Bred  in  the  Menagerie. 

2  Red-crested  Pochards  (FuligtUa  nifina).    Bred  in  the  Mena- 

gerie. 

15.  1  Short-toed  Lark  (Calandrellabrachydaotgid),  S.    Purchased. 
1  White-thiffhed  Colobus  (Oolobus  veUerosus),  ^ .    Purchased. 
1  Cape  Rate!  {MeUivora  capensis)^  ^ .    Purchased. 

18.  1  Snow-Bunting  (jPlectrophanes  nivalis).   Presented  by  J.  Toung, 
Esq.,  F.Z.S. 
4  Spoonbills  (JPiataiea  leucorodia).    Purchased. 

3  Kouffh-scaled  Lizards  (ZbntirtM  cordyUu),    Presented  by  H. 

A.  Spencer,  Esq. 
1  Hispid  Lizard  {Agama  hispida).    Presented  by  H.  A.  Spencer, 


1  Delalande*s  Lizard  {Nucrcu  delalandii).    Presented  by  H.  A. 

Spencer,  Esq. 
1  Common  Boa  (Boa  constrictor).    Presented  by  R.  J.  Money, 
Esq. 
19.  2  Macaque  Monkeys  (Macacus  cgnomolgus),  2  $ .    Presented  by 
Capt  C.  Taylor. 

21.  2  Ray  ens  (Corvus  corax).    Presented  by  Walter  Chamberlain, 

Esq.,  F.Z.S. 

22.  1  Dwm  Chameleon  (Chanusleon  pumUus),  Presented  by  Mr.  H. 

Tholen. 

1  Black  Tortoise  ( Testudo  carhonaria).  Presented  by  Master 
Morris  Blake. 

1  Cuckoo  (Cuctdus  canorus).  Presented  by  Valentine  Marks, 
Es<|. 

6  Cunung's  Octodon  (Octodon  cumingi).  Bom  in  the  Mena- 
gerie. 

23.  1  Thar  (Caprajendaica),  $.    Bom  in  the  Menagerie. 
1  Brazilian  Hangnest  (Icterus  famaicai).    Deposited. 

1  Saffron  Finch  (Sycaiisjlaveola).    Deposited. 

2  Bluish  FmcheBj&termophila  ccerulescens).    Deposited. 
1  Tropical  Seed-Finch  {Orysoborus  torridus).    Deposited. 

1  Thick-billed  Seed-Finch  (Oryzoborus  crassirostris).  De- 
posited. 
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July  24.  2  Mule  Deer  (Oaiiacus  tnaeroHs),  2$.     Born  in  the  Mena- 
gerie. 
2  Wheatears  {Saxioola  cenanthe).    Presented  by  J.  Young,  Esq., 

F.Z.S. 
2  Whinchats  (Pratincola  rubetra).     Presented  by  J.  Young, 

Esq.,  F.Z.S. 
2  Great  Tits  (Parw  major).     Presented  by  J.  Young,  Esq., 
F.Z.S. 
26.  1  Black-faced  Kangaroo  (Macropus  melanops),  (S .    Deposited. 

28.  1  Vulpine  Phalanger  (Phaiangista  vulpitia),  J .    Bom  in  the 

Menagerie. 

29.  1  Common  Otter  (Lutra  vuharis).    Presented  by  the  Hon.  J.  S. 

Gathome-Hardy,  M  J*.,  F.Z.S. 

1  Greater  Sulphur-crested  Cockatoo  (Cacaiua  galerita).     De- 

posited. 

2  Cape  Doves  ((Ena  eapensU),  ^  $.    Presented  by  Miss  Grace 

Debenham. 
2  Smooth  Snakes  (Corondla  Uerns),    Presented  by  E.  Penton, 
Esq.,  F.Z.S. 
80.  2  Golden  E^les  (Aquila  chysoHus),     Presented  by  Walter 
J.  Buck,  Esq. 

5  Common  Peafowl  (Pavo  cristattui).    Bred  in  the  Menagerie. 
7  Calif omian  Quails  ( CcUlipepla  caUfomica),    Bred  in  the  Mena- 

^ferie. 

6  Rmg-necked  Pheasants  (PhasianuM  torquatus).    Bred  in  the 

Menagerie. 
5  Silver  Pheasants  (Euplocamus  ni/qthemertu).    Bred  in  the 

Menafferie. 
5  Gold  Pneasants  (Thaumalea  picta).    Bred  in  the  Menagerie. 
31.  1  Malbrouck  Monkey  {Cercopithecus  cynosurus),  cT.    Presented 

by  Miss  Florence  Schuler. 

Aug.  1.  1  American  Black  Bear  {Ursus  americanus).     Presented  by 
John  Sands,  Esq. 
2.  1  Hairy  Armadillo  (Dast/pus  viUoius)^  ^.    Deposited. 
4.  1  Barl)ary  Wild  Sheep  {OvU  traffeU^hua)^  $.     Bom  in  the 


6.  2  Patagonian  Conures  {Oonurus pettagonua).    Purchased. 
2  Ariel  Toucans  (lihamphasto8  artel).    Received  in  Exchange. 
1  Yellowish  Monitor  (  Varanusjhveecens),    Presented  by  Capt. 

W.  J.  Rule. 
1  Ashy-black  Macaque  (Macacus  ocreatus).    Presented  by  W.  J. 
Bosworth,  Esq. 
0.  1  Wapiti  Deer  (Oervus  canadensis),  $ .    Purchased. 

1  Aaid  Wolf  {Proteles  cristatus).    Purchased. 
11.  1  Brown  Bear  (t/r««  arctos),  cT.     Presented  by  A.  C;  de 
Laf  ontaine,  Esq. 
1  Brown  Bear  {Ursus  arctos),  $.    Presented  by  D.  B.  Gelli- 

brand,  Esq. 
10  Common  Chameleons  {Chamaleon  vtdfforis).    Presented  by 
W.  Manger,  Esq. 

13.  7  Oyster-catchers  (Htematopus  ostralegus).    Purchased. 

14.  1  A3AB  Deer  {Cermts  axis).    Bom  in  the  Menagerie. 

16.  1  PanoliaDeer(eervu«e/«{i),  cT*    Presented  by  Chas.  C.  Gal- 
braith,  Esq. 
1  Common  Goat  (Qipra  hircus),  (J,    Presented  by  Chas.  C. 
Galbraith,  Esq. 
Proc,  Zool.  Soc— 1890,  No.  XLVII.  47 
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Aug.  17.  1  Water-Pipit  (Anthus  tpipoUttd).    Presented  by  Commandftr 
W.  M.  Lstham,  R.N.,  F.Z.S. 
la  1  Common  Fox  (Cimtii  wipeM)^  $.     Ptesented  by  H.  Fane 
Gladwin,  Esq. 
8  Cambayan  Turtle^Dovee  {Turhu  $enegaUnsi$).    Bred  in  the 

Menagerie. 
6  Prussian  Carp  (CarcMtui  tuigaria).    Presented  by  Q.  8.  God- 
den,  Esq. 
10.  1  Rhesus  Monkey  {Maoaeu8  rheaua),  S  •     Presented  by  Miss 
White. 

20.  2  European  Scops  Ow\B(8eop»giu).    Presented  by  E.  R.  DiTett, 

Esq.,  F.Z.S.    From  Koyeredo,  Italian  Tyrol  (Austria). 
8  Pochards  (FuUgula  ferina\  2^,  1  $*    Purchased. 

21.  IPumab  Wild  Sheep  {OvU  cvchcerot),   ^.     Presented  by 

Dr.  W.  Kinff. 
1  Yellow-footed   Rock-Kangaroo    (Petrogak   xatUKopm),    S, 
Bom  in  the  Menagerie. 

1  Yak  {Poiniwgus  grvnnien$\  $ .    Bom  in  the  Menagerie. 

22.  1  Common  Otter  (laUra  vulgaris).  Presented  by  W.  Corbet,  E^. 
28.  1  Azara's  Fox  (Canu  azara).    Presented  by  J.  W.  Bell,  Esq. 

25.  1  Madagascar  Love-bird  {Agapomis  cana\  ^.    Purchased. 

26.  1  Wonga-Wonga  Pigeon  {Leucosareia  nicaU^    Purchased. 

2  Chinese  Alligators  (AU^^atar  tinensU).    Presented  by  D.  C. 

Jansen,  Eso. 

28.  1  Great-billed  Touracou  (  Carythaix  tnacrorkgnehd).    Purchased. 

29.  1  Squirrel-Monkey  (Ckrysothrix  eciurea),  $.      Presented  by 

Mrs.  Osgood. 

Sept  1.  1  Banksian  Cockatoo  {Cafyptorhvnehus  bankai).    Deposited. 
2.  1  Brown  Capuchin  Monkey  (CebusfatueUus)^  ($,    Deposited. 
1  Squirrel  Mx>nkey  (  Chrywthrix  scmrea),  $ .    Deposited. 
'^  '^  '  '  3ulb  '    '  '  -      .      ^    ,  . 


2  Red-yented  Bulbuls  {J^fcnonotus  hamorrhous).    Bred  in  the 

Menagerie. 
8.  1  Rbesus  Monkey  (JlfacoctM  rhesus),  <S.    Presented  by  E.  Jesser 

Coope,  Esq.,  F.Z.S. 
2  Shortrtailed  WaUabies  {Haknaturtu  hrachyurus)     Reoeiyed 

in  Exchange. 
1  Niflrhtingale  (DauUus  iuscima).    Presented  by  J.  Young,  Esq., 

1  Common  Chameleon  (C^anutkon  wtgaru).    Presented  by 
Master  C.  8.  Forwood. 

4.  2  Green-winged  Doyes  {ChakopMtgM  indiea).      Presented  by 

Mrs.  Thompson. 

5.  2  Common  Marmosets  {HapaU  jaeehus).     Presented  by  the 

Misses  Crocker. 
1  Hairy  Armadillo  (JDasypus  vittosus),  S  •    Purchased. 
8.  1  Green  Monkey  (drcopUAecus  eaUUrichus),  $ .    Presented  by 
Mrs.  Roupell. 

1  Common  Viper  (  Vtpera  berus).    Presented  by  W.  H.  R  Pftin, 

Esq. 
0.  1  Pkp-tailed  Monkey  (Macacus  nemestrinus)^  S  •    Deposited. 

2  \inaceous  Turtle-Doyes  {Turtur  vi$uioe%u).     Bred   in  the 

Menagerie. 
10.  1  Sykes's  Monkey  (CercopUkeeus  oBnguhria),  $ .    Presented  by 
Mrs.  M.  Tanner. 
2  Bonnet-Monkeys    {Maeaeus  sirUcus),   cT  $  •     Plresented  by 
Mrs.  Julie  Rule. 


ADDITIONS  TO  THB  MKNAOKRIK.  703 

Sept  10.  1  Toque  Monkey  (MacaeuM  piieaius),   $ .    Preeented  by  Mrs. 

Julie  Rule. 
2  Riog-Deoked  Pamkeets  (FakBomia  torquatua).    Presented  by 

Mrs.  Julie  Rule. 
1  Grey  Ichneumon  (Herpestes  grUeua\  <J .    Presented  by  Master 

Stanley  Kerfoot. 
13.  1  Brush-tailed  Porcupine  {Atherura  afrieana).    Presented  by 

the  Liberian  GoTemment  Concessions  and  Exploration  Co., 

Ld. 
1  Rhesus  Monkey  (Macacus  rhesus),  J .    Presented  by  Mr.  W. 

Dodson. 
16.  1  Lion  (Felts  leo),  cT.    Deposited  by  HJtf.  The  Queen.    From 

SokotOy  West  Central  Africa. 
1  Common  Bee-eater  (Merops  aptaster).      Purchased.      See 

P.  Z.  S.  1800,  p.  680. 

1  Green-headed  Tanager  (CaUiste  tricolor).    Purchased. 

16.  2  Viscachas  (Lagostomus  iricJtodactylus),    Bom  in  the  Mena* 

gerie. 

2  Pucheran's  Guinea-fowls  (Nvmida  pucheram).    Presented  by 

Keith  Anstruther,  Esq. 

1  Silver  Pheasant  (Evplocamus  nycihemerus\  $ .    Presented  by 

E.  W.  H.  Bla^,  Esq. 

2  Wheatears  (Saxicola  (snanthe).    Presented  by  J.  Young,  Esq., 

F.Z.S. 
1  Whinchat  (Fratincola  rubetra).    Presented  by  J.  Young,  Esq., 

F.Z.S. 
1  Whitethroat  (Sylvia  cinerea).    Presented  by  J.  Young,  Esq., 

F.Z.S. 

17.  1  Brazilian  Tree-Porcupine  (Sphinyurus  prehensiUs),    Presented 

by  J.  N.  Kilner,  Esq. 
1  Owen's  Apteryx  (Apieryx  oweni).    Presented  by  Capt  E.  A. 
Findlay,  R.N.R.,  R.MS. '  Ruapehu.' 

18.  2  Vulturine  Guinea-fowls  (Numida  ruUurina),  S  $  •    Received 

in  Exchanfre. 
1  Blue-and- Yellow  Macaw  (Ara  ararauna).      Presented  by 

Luxmoore  Marshall,  Esq. 
1  Blue-eyed  Cockatoo  (Cacatua  ophthalmicd).     Presented  by 

Mrs.  K.  E.  Anson. 

1  Guillemot  (Zomvia  troile).    Presented  by  Mrs.  Forbes. 

10.  3  Garden  Dormice  (Myoxus  querdnus).    Received  in  Exchange. 

2  Vulpine  Phalanges  {Fhalanyista  tulpina),^  $.    Presented  by 

J.  G.  Mackie,  Esq. 

20.  2  Common  Gulls  {Larus  eanus).    Presented  by  A.  C.  Howard, 

Esq. 
1  Black-headed  Gull  (Larus  rieUbundus),     Presented  by  A.  C. 
Howard,  Esq. 

21.  1  Rhesus  Monkey  (Macacus  rhesus),  ^ .     Presented  by  A,  I. 

Keys,  Esq. 
24.  1  Brown  Bear  (  Ursus  arctos),  J .    Presented  by  G.  W.  Robinson, 
Esq. 
1  Golden  Eagle  (Amala  chrysaHus),  $ .    Presented  by  Percy 
Cooper,  Esq.      From  the  Rocky  Mountains,  Wyoming, 

26.  1  Reticulated  Python  (Ftfthom  rsticulatus,  jr.).    Purchased. 

6  Viperine  Snakes  (  Troptdonotus  viperinus).    Bom  in  the  Mena* 
gerie. 

27.  2  Common  Squirrels  (Sciurus  vulgaris).    Purchased. 


7^H  APPENDIX. 

S»pt29.  1  White-fronted  Lemur  {Lemur  albi&ons),  ^.    Poicliased. 

2  Brown  Ichneumons  {Herjjestes  ftUvescens).    Purchased. 

8  Violet  Tanagers  {Euphcnia  viotacea).    Purchased. 

1  Homed  Screamer  (Palatnedea  comuta,  jr.).  Purchased.  See 
P.  Z.  S.  1890,  D.  680. 

1  Ocellated  Sand-Skink  (Seps  ocellatus).    Purchased. 

1  Chestnutr-breasted  Duck  (Atuu  castanea),  Received  in  Ex- 
change. 

1  Great  Kangaroo  {Macropus  giganUus),    Deposited. 

Oct.    2.  2  Mississippi  AUigators  (Alligator  mimuippiensis).    Presented 
by  Miss  Edith  Baker. 

3.  1  Crested  Pigeon  (Oa/phaps  lophoUs).    Bred  in  the  Menagerie. 
1  Common  Tern  (Sterna  hirundo).    Presented  by  A.  C.  Howard, 

Esq. 

4.  2  Grizzly  Bears  (  Urms  harribiUs),  2  P .     Presented  by  Ewen 

Somerled  Cameron,  Esq.,  F.Z.S.    From  the  Missouri  Brakes, 

Montana,  U.S.A. 
1  Raccoon  (Procyon  loior).    Presented  by  Mr.  James  H.  Frod- 

sham. 
1  Macaque  Monkey  (Macacus  cynomolgu8\  ^,    Deposited. 
1  Greater  Black-backed  Gull  {Larus  marinus).     Presented  by 

A.  M.  Bailey,  Esq. 
1  Herring-Gull  (Lanu  argentatus).    Presented  by  A.  M.  Bailey, 

Esq. 

6.  2  Blackcaps  (Sylvia  atricapiUa),    Presented  by  J.  Young,  Esq., 

F.Z.S. 
1  Garden- Warbler  (Sylvia  hortensis).    Presented  by  J.  Young, 
Esq.,  F.Z.S. 

7.  2  Black-eared  Marmosets  (Hcqnde  peniciUata).     Presented  by 

Capt.  C.  Crawford-Caffier,  RN. 
1  African  Civet  Cat  ( Viverra  dvetta).     Presented  by  lieut.- 
Col.  W.  Gordon-Patchett,  W.LR. 

1  Two-spotted  Paradoxure  (Nandinia  binolata).    Presented  by 

Lieut-Col.  W.  Gordon-Patchett,  W  J.R 

2  North-African  Jackals  {Canis  antkus).    Deposited. 

8  Passerine  Parrots  (PaiUacula pa$8erina).  Presented  by  Arthur 
Robottom,  Esq. 

8.  2  Long-fronted  Gerbilles  ( OerbiUus  lonyifroM),  (^  $ .    Presented 

by  Miss  F.  A.  Kitchener. 

1  Bauer's  Parrakeet  (Flatycercus  xonarius).    Presented  by  Mrs. 

E.  M.  Temple. 

2  Philantomba  Antelopes  (Cephahphus  nuLcwelU),  ^  $ .    Pur- 

chased. 
1  Toco  Toucan  (Ehamphastos  toco).    Purchased. 

9.  1  Golden  Eagle  (AguUa  chrysaetta).    Presented  by  Chas.  Alfred 

Payton,  Esq. 
1  Snowy  Egret  (Ardea  candidissitna).     Presented  by  H.  H. 

Sharland,  Esq.,  F.Z.S. 
1  Herring-Gull  (Larus  araerUatus),     Presented  by  the  Hon. 

J.  S.  Gathome-Hardy,  M.P.,  F.Z.S. 

3  Lesser  Black-backed  Gulls  {Larus  fuscus).    Presented  by  the 

Hon.  J.  S.  Gathome-Hardy,  M.P.,  F.Z.S. 
6  Esquimaux  Dogs  (Cams  familiariSf  var.),  4(; ,2 $ .    Bom  in 
the  Menagerie. 
10.  1  Serval  (FeUs  serval).    Presented  by  J.  H.  Cheetham,  Esq., 
F.Z.S. 
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Oct  10.  2  Purple  Porphyrios  (Porphtirio  eandeus).   Presented  by  J.  I.  S. 
mitaker,i!8q.,FXS.    FromSiciljr.   See  P. Z.S.  1890, p.  600. 
1  Malaccan  ParntKeet  {Pakeomis  lonfficauda),  cT .    Purchased. 
XL  1  Common  Chameleon  (Chanueleon  vulgaris).     Presented  by 
Mrs.  E.  Wanklyn. 

13.  1  Common  Chameleon  (CkatiMdeon  vulgaris).     Presented  by 

Mr.  V.  H.  Dudmesh. 

14.  1  Speke's  Antelope  {TragelaphuB  »pekii),  $.     Presented   by 

James  A.  Nicoilsy  Esq.,  F.Z.S.    From  Lake  Ngami,  S.  Africa. 
See  P.  Z.  S.  1800,  p.  690,  Plate  XLVD. 
1  White  Pelican  {PeleianuB  onocrotalus).    Deposited. 
16.  1  Larger  Hill-Mynah  {Gh'octda  intennedia),    Iteceived  in  Ex- 
change. 

1  Bay  Colobus  (Ck>Mni8  ferruginetui),  $.     Purchased.     See 

P.  Z.  S.  1890,  p.  690,  Plate  XLVIH. 

2  Hening^uUs  {Larus  argmtatus).    Presented  by  Mr.  Joseph 

White. 
1  Beech-Marten  (MwUlafaina).    Presented  by  H.  H.  Sharland, 
Esq.,  F.Z.8. 

15.  2  Reindeer  (Bangifer  tarandus),  S  $ .    Presented  by  CoL  W. 

B.  Thomson,  F.Z.S. 
20.  1  Angora  Goat  {Copra  hircus,  var.),  $ .    Received  in  Exchange. 

1  Vulpine  Phalanger  (Phaiangista  vulpina)^  ^ .     Bom  in  the 

Menagerie. 

2  Pomatorhine  Skuas  (Stercortnius  pamatorhinut).    Presented 

by  Mr.  T.  E.  Gunn. 

22.  1  Cashmere  Monkey  (Jlf<icaaM/i«/(MM),  $.    Deposited. 
2  Reed-Buntings  (imberua  schctmcitui),    Purcnased. 
2  Redpolls  (Linota  rufescens).    Purchased. 

23.  2  Laughing  Kingfishers  (Dacelo  gigantea).    Presented  by  W.  B. 

Phillips,  Esq. 
2yinaceous  Turtle-Doyes    (Turtur  vinacetu).     Bom  in  the 
Menagerie. 

24.  1  Polecat  (Mustela  putarku).     Presented  by  F.  D.  Lea  Smith, 

Esq. 
2  Common  Squirrels  (Sciunts  vulgaris).    Purchased. 
1  Spotted  Ichneumon  (Herpestes  nepalensis).    Presented  by  J. 

Percy  Leith,  Esq.,  F.Z.S. 

25.  1  Diana  Monkey  ( Cercopithecus  diana)j  2  •    Presented  by  Ho- 

ward V.  Heniy,  Esq. 
28.  1  Alligator  {AlUgator  tnisnssippiensis).  Presented  by  A.  Schafer, 


29.  2  Black-fiiced  Spider-Monkeys  (Ateks  ater),    Depodted. 

1  Asara's  Fox  (Cams  asarat),  (^.    Presented  by  K.  M.  Doding- 
ton,  Esq. 

30.  1  Rhesus  Monkey  (Macacus  rhesus),  $ .     Presented  by  Chas. 

E.  Flower,  Esq. 

Not.  3.  2  Masked  Weaver-birds  (Btmhantomis  personata),  (S  $•    Pre- 
sented by  Commander  W.  M.  Latham,  FJZ.S. 
1  Short-winged  Weaver-bird  {Hynhantomis  brachyptera),  $ . 

Presented  by  Commander  W.  M.  Latham,  F.Z.S. 
1  Indian  Grey  Shrike  (Lanius  lahtora).    Purchased. 
1  English  Wild  Cow  (Bos  tauruSjVM.).    Presented  by  G.  W 
Duff  Assheton-Smith,  Es^.    From  Vaynol  Park,  fiangor. 
4.  1  Viverrine  Cat  (Fdis  vivemna),  J .     Presented  by  Capt.  H. 
Fortescue,  17th  Lancers. 
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Not.   4.  1  Azara's  Fox  {CanU  oMorm).     fVom    Chill.    Preeenfed  hj 

Thos.  S.  Fisher,  Esq. 

5.  1  Brown  Bear  (Urgw  arctod).    Presented  bj  W.  H.  Stuart,  Em. 

2  Sauirrel-Monkejrs  iChrysothrix  9cmrea),     Presented  by  K. 

Leech,  Esq. 

8.  1  White-crested  Tooracou  (Corythmx aibocrutata).    Purchased. 

10.  1  Globose  Curassow  (Orax  fflobicera),  S*    Presented  by  R.  M. 

Piyor,  Esq.,  F.Z.S. 

11.  3  Long-eared  Owls  (Asia  ohu).     Presented  by  Mrs.  Twickline. 
1  Indian  CheTTOtain  {Tragulus  memmnd),  (J,     Presented  by 

Mr.  Greenberg. 

12.  1  Bennett's  Cryptoprocta  (CVvptoprocto/eror),  c^.    Purchased. 

See  P.  Z.g.  1800,  p.  647. 

1  Alligator  (AlUfftUor  miuimppienau).     Presented  by  C.   J. 

Owen,  Esq. 

2  Crested  Porcupines  (Hystrix  eritUAa),    Bom  in  the  Menagerie. 

1  Eyed  Lizard  {Laceria  ocellaia,  yar.).     Presented  by  Francis 

Napier,  Esq. 
15.  1  Xittiwake  Gull  (lUssa  tridadyla).    Presented  by  Miss  Lauze. 
20.  1  Toque  Monkey  (Macaeus  pUeatus\  $.     Presented  by  A.  S. 

Rose,  Em  . 
22.  1  Virginian  Opossum  {Didelphyi  virginiana),  S  •    Presented  by 

N.  Hammond,  Esq. 

26.  1  Ocelot  {Felit  pardaUs),  $ .    Presented  by  J.  H.  Bennett,  Esq. 

2  Cape  Zorillas  {Idonyx  zoriUa),  2  $ .      Presented  by  Miss 

Keinette  Dumixiffs. 
10  Thunder-Fish  (Mtsgumnsfos^ilis),    Purchased. 
5  Golden  Orfes  (Leuciscus  orfu$).    Purchased. 

27.  1  Common  Fox  ( Canis  vulpes),  $ .    Presented  by  R.  Myddelton 

Biddulph,  Esq. 
1  Ring-necked  Parrakeet  {PaUeorms  torquatus),  $ .    Presented 
by  Miss  S.  L.  Hands. 

Dec.   1.  1  Common  Raccoon  (Procjfcn  iotor).      Presented  by  C.  E. 
Brewerton,  Esq. 
2.  1  Himalayan  Bear  (Urtys  tibetanui)^  $.     Presented  by  B.  T. 
Ffinch,  Eaci.,  C.M.Z.S.    From  Beloochistan. 
1  Greater  White-crested  Cockatoo  (  Cacatua  cridata) .  Presented 
by  Mrs.  C.  J.  Cassirer. 

1  Water-Rail  (Rallus  agmttcui).    Presented  by  Mr.  T.  E.  Gunn. 

2  Alligators  (Alligator  ndstusippienna).     Presented  by  Henry 

Birkbeck,  Esq. 
8.  2  Snow-Buntings  (Ftectrcphanei  mvalis).    Purchased. 
4.  1  Barbary  Ape  {Macacua  imtmjf  cJ .    Presented  by  Mdm.  Ruoy. 
1  Pinche  Monkey  (Midas  (edipus),  $ .    Presented  by  J.  Bany 

O'Calkghan,  Esq. 
1  Pennant's  Parrakeet  (PlafycercM  peimantt).     Presented  by 
Mrs.  Moon. 

6.  1  White-fronted  Capuchin  {CebuB  albffirons),  cf .     Presented  by 

Mrs.  Akers-Douglas. 
1  Blue-and-Yellow  Macaw  (Ara  araraund).    Presented  by  A. 

Cohen,  Esq. 
1  Vulpine  Phalanger  {Fhalangitta  vuipina),  c^.     Bom  in  the 

Mena^rie. 

7.  2  Pied  snakes  (POuopkis  melanoleucwt).      Presented  by  R 

Morton  Middleton,  jr.,  Esq.,  F.Z.8.     From  New  Jersey, 
U.S.A. 
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DttC.    8.  1  Gape  Hyrax  (Hyrax  capenm).    Presented  by  the  Rev.  G.  H. 
R.  Fi8k,  C.M.Z.S. 
1  Areolated  Tortoue  (ffonujpus  areokUus).     Presented  by  the 
Rev.  G.  H.  R.  Fiak,  C.MJZ.S. 

1  Galeated  Pentonyx  (Fehmeduta  aaleata).     Presented  by  the 

Rev.  G.  H.  R.  Rsk,  C.M.Z.S. 

2  Rough-scaled  Lizards  iZonurus  cordylus).    Presented  by  the 

Rev.  G.  H.  R.  Fiak,  C.M.Z.S. 
6  Dwarf  Chameleons  (ChanuBletm  pumUus),    Presented  by  the 
Rev.  G.  H.  R  Fisk,  C.M.Z.S. 

1  Smooth-headed  Lizard  (Mabuia  homalocephala).    Presented 

by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

2  Rufescent  Snakes  (Leptodira  ru/escens).     Presented  by  the 

Rev.  G.  H.  R.  Fisk,  O.M.Z.S. 

3  Smooth-bellied  Snakes  (Hamahsoma  lutrix).     Presented  by 

the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Rufous  Snake  (Ablahes  rujtdus).    Presented  by  the  Rev.  G. 
H.  R.  Rsk,  C.M.Z.S. 

1  Ring-hals  Snake  iSenedon  hatmachateB),     Presented  by  the 

Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

2  Robben-Island  Snakes  {CoroneUa  phocarum).    Presented  by 

the  Rev.  G.  H.  R.  Rsk,  C  J1.Z.S. 

2  Snow-Buntings  {FUctraphanes  niro/w).    Presented  by  J.  L. 

Baldwin,  Esq. 

3  Bramblings  (^it^tZto  mont^fringiUa),     Presented  by  J.  L. 

Baldwin,  Esq. 
9.  1  Common  Fox  {Cams  vulpe$\  S*    Presented  by  C.  T.  Stan- 
hope Bilbrough,  £s(|[. 
10.  1  Broad-fronted  Crocodile  (Crocodihu  fronttUus),    Received  in 

Exchange. 
13.  2  Common  Mynahs  (Acridotherea  tridu).    Presented  by  G.  W. 
Blathwayt,  Esq. 
2  St  Thomas's  Conures  {Conurus  pertmax).    Presented  by  H. 

C.  Martin,  Esq. 
1  Demoiselle  Crane  (GVtM  t7U*^o).    Presented  by  Mrs.  Wright. 

17.  1  Wild  Cat  (Felts  catus),  cJ.     Presented  by  Osgood  H.  Mac- 

kenzie, Esq. 

1  African  Civet  Cat  ( Viverra  civetta)^  $ .     Presented  by  John 

J.  Pitcaim,  Esq.,  M.R.C.S.,  F.Z.S. 

2  Weka  Rails  (Oa/dramua  ausiraUs).    Presented  by  Edward  T. 

Dixon,  Esq. 

18.  1  Himalayan  Bear  ( Urms  ttbetanuB^  jr.).    Deposited.    From  E. 

Tibet 

19.  1  Common  Teguexin  (Tupinambis  teffuexin).    Presented  by  Mr. 

Edward  Sloane.    From  Rio  de  Janeiro. 
1  Molucca  Deer  {CervM  moluccensis),  $.    Bom  in  the  Mena- 

fferie. 
22.  1  Macaque  Monkey  (Macacua  cynomcigw^  $ .     Presented  by 

P.  Boulton,  Esq. 
1  Tuatera  lizaord  (J^henodon  pundatm).     Presented  by  Capt. 

Worster. 
26.  2  Common  Marmosets  (Hapak  jacchus).    Presented  by  F.  J. 

BiggsJEsq. 
31 .  2  Brown  Bears  (  UrauB  arctoa).    Depositfid, 
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Amaurella 
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jw^r«Mco/a,  301,  302. 
Amphisboena 

ftml,  79. 
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Antilope 
1       ib6a.S67. 
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I       robillardi,  361. 
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'       <7iia«a,  604. 
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634. 
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^t>iijA^460,461. 
peruoMmt,  460,  461. 
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softo^,  460,  461. 
^oc^ufioiofiM,  460,  461. 
whgmperi,  460,  461. 
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01^0,264. 
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62^iM2a,  626,  629. 
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'       ^nJimatmi,  40,  41.  42, 
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i:a/«nk»,  42,  540,  642, 
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Aflpongopus 

japeius,  473,  477. 
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Atelooera 

ep.,  475. 

raptoria,  475. 

serratdt  475. 
Aterica 

abesa,  469. 

cupavia,  469. 

ver<wfca,  469. 
Atlanta 

incUnata,  300. 

peronii,  300. 
AtophTrax 

hendirif  51.  ' 

Atoasa  | 

/eecAit,  381. 

wkMww,  381, 382,  401. 

9Ki^a«n«u;,382,  401. 

fkifenna,  380,  381, 382,  ' 
401.  I 

nelcvmnOyyar.  cMnenais,  , 
381.  I 

paiaarctica,  381. 
Attacus 

atlas,  94.  I 

cyntMa,  94.  | 

pemyi^  94. 
Aulaoodus  I 

sufindemianus,  449.         ' 
Automolis 

^otoitia,  495,  520. 

miperba,  405. 
Ayioula 

^>»fk2o,253,306. 


Babjourus 

biUtnen,  122. 
BnotiB 

Johanna,  573,  577. 

melanis,  573. 
Balearioa 

chrysopelargus,  337. 
Barbus 


apogon,  39. 
hampal,  39. 
lateristriga,  39. 
maouUUuBf  39. 
Atfma/rafHM,  39. 


Barleeia 
congenita^    252,     290, 

315,  311. 
ni^m.  288,  291. 
tt?fl//tcAt,3n,316. 
Banine 

dirfokara,  399. 

«^r«w7te.397. 
Basicrjptus 

funestuSf  447. 
Basilissa 

oxytropis,  321. 
Bastenotia 

o6/<>w^fl,  253,  303,  315. 
Batrachylodes 

veriehraliSf  324. 
BeleDois 

i>%/?fl?a,  464. 

sylvander,  464. 

«y/?mi,  464. 

%«i,  464. 
Belone 

cancUoideSt  39. 
Belonostomus 

a/^0mMZ^fi«,633. 

cii}c^tf8,  633. 

comptoni,  629,634, 63(). 

cramroslris,  633. 

ffracilis,  633. 

XrocH  634. 

laniaiue,  634. 

lesindensUj  633. 

7w««jw<m,  634. 

sphyrtencidest  634. 

fenuirostris,  634. 
Betta 

jpeymMf,  38. 
Bipalium 

ATfttyenM,  3. 
Bithys 

«^i/6ia.  575. 
Bizone 

«rfc/iVMi,  393. 

arft/a,  393. 

a^,  399. 

alborotea,  399. 

amahilis,  392. 

oTnatura,  399. 

arama,  394,  396. 

ariadne,  394. 

beUimma,  397. 

Wflfioa,  392,  394. 

Candida,  397,  401. 

coccinea,  397. 

conc/i«a,  391, 392. 

— ,  var. /am»/ra,  391. 

costifimbria,  397. 

cruenia,  398. 

delicaia,  399. 

determinata,  392. 

divakwra,  399. 


<    Bizone 

J       rfoA«r<yj,394,396,401. 
!        ^froc^a,  397. 
fasciculata,  393. 
fadciola,  391. 
gaeella,  399. 
mttHfera,  395, 396, 39a 
Aawio^,  391. 
harferti,  398. 
'       impunctata,  398. 
'        inconclusa,  391. 
javanica,  391,  392. 
wo«m,  395, 396. 
;>cz^20n«,  396,  399. 
peregrina,  390. 
perversa,  392. 
phadra,  397. 
pitana,  397. 
I       ;)^efi»,  391. 
;       jwa^«,  394. 
'       /)M</<fne,  392. 

/)f*e^,  390,  391,  396, 
399 
I       pMer,  392,  401. 
I       ^zMuirino^/a,  399. 
,       rvbrifasciaia,  399. 

saalmuUeri,  399. 
*       sangmnea,  398. 
1       «^na,   393,   395,  396, 

401. 
I       sikkimensis,   393,  394, 
I  395,401. 

subomaia,  396,  397. 
tfigtUtata,  396. 
'       unipunctata,  392. 

toalkeri,  393. 
I    Blarina 

breticauda,  49. 
;    Bombinator 
I       ignew,  326. 
I       arienialis,  326. 
I       pachypus,  326. 
I    Bombyz 

rAo^lafiia,  95. 
Bos 
bonagsua,  59o. 
6fi^f<8,  595. 
<?«/f<?'',  595. 
/«mifa/«,593,595,W7, 

598, 599. 
^awrw*,  463,  592,  693, 
594,  595,  596.  598, 
599. 
,       gavtms,  592. 
grunniens,  595. 
«7irftcf«,  595,  597. 
gondaicus,     593,    595, 

596, 597,  598,  599. 
taurus^  595. 
Bothrops 
erythfurw,  33. 

48* 
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Bothrops 

hagmi^  83. 
Brassolis 

aophoraf  567. 
Brookesia 

ebenaui,  80. 
Bubalis 

koba,  366,  357. 

lunatus,  367. 
Buocinum 

cereale^aOS. 

concinnum,  261. 

inciatim^  317. 

parvuluiHt  262. 
Bufo 

aap<T,  32, 37. 

<fc6i/M,326. 

yfr6oa,325,328. 

leptopus,S'2S. 

macrotis,  326. 

melanostictus,  32,  37. 

muelUri,  326. 

IHimw,  32,  37,  826. 

philippinictu,  326. 

qnadriporcatus,     37, 
325. 

superciliaris,  326. 
Bulla 

adansonii^  296. 

bidentata,  297* 

»t«rfia,  296. 

rerta,  297. 

a^rioAz,  253,  296. 
Bungarus 

fascuUuSt  36.  i 

Butheolus  t 

melanuru^^  121.  I 

ihalassinus,  127. 
ButhuB 

acidecarinatusy  126. 

eminii,  126. 

europaw^     122,     125,  i 
127, 128. 

hottcntota,  126. 

judaictis^  126. 

Umhatut,  123. 

fo6uie#M,  123.  j 

martensii,  126. 

mtrkzx,  126.  ' 

occtVaniu,  126. 

picfusy  123.  I 

socotrensiSj  126.  ' 

Gacoflternum  I 

fi^mum,  326.  i 

Caduliu 

jfJFrfysU,  263,  300. 
OMoUia 

polvzona,  326.  ' 

Cboulus  I 

echinipes,  424.  | 


Caeoalus 

Motultfer,    418,    428, 
426. 
dBcam 

imMoa<«Mi»,     262, 
291. 

jucundum,  262,  291. 

(Meiooeras)  m^r<iifm, 
262,291. 
Oalamaria 

quadrimaculatCL,  34. 

septerUrionalis,  34. 

atfuuzfrafia,  34. 

vermtformiSf  32. 

— ,  yar.  swmUrana, 
32. 
Oaluro 

t£fn^0tM,  566. 

oO€toiif  666. 
OaUiohroma 

^/rwm,486. 

harbiv^trtB,  48t>. 

fragrans,  486. 

pilivenfris,  486. 

r«^//M,  486. 
Calliohrous 

bimaeukUuSt  38. 

hvpophthalmuB^  38. 
Oamoore 

(XMKfrffia,  662. 

TnofcAo/tt,  662. 
Oallidea 

morgaiU^  474. 

iiOM*»ifiiar«f^<zto,  474. 
Oallidryas 

<M^u^r.  656. 

Uachiana^  657. 

pAt/ca.  556. 

a^nikp,  556. 

statiray  557. 

fnte,  557. 
Oalligenia 

Oallionymas 

/yra,  546. 
CaUopiBtes 

moctf/o^  24a 
Oallopiatna 

^yrff,617. 

>&rt<2«^iMs,  618. 

lanmctf  618. 
Oallalops 

(iori^,  326. 
Oalodtta 

formosa,  412. 
OalotM 

o-u^(t^^^33. 

microlepis,  78. 
Caljdna 

cat0^678. 

oo/aNo,  573. 


OalvptnBa 
<&&o;^820. 
mor^Nitaiia,  320. 
Oampylotes 
o^AtiMOiM,  885. 
<2a^<H2nM,  884,  886. 
— ^,    Tar.   tpUudida, 
384,401. 
I       kUtrionieu$,  888,  884, 
401. 


— »    Tar. 

j>raft»,385. 

«ti;ihWfuu,  884,  401. 
Oanoellaria 

o6^uw,  249. 

aolida,2ASi. 

tesaellata,  2i9, 
Oanoer 

pagurm,    679,   581, 

GaniB 
azara,   99,   100,    101, 
102,  103,  104,  105, 

106. 108,  109,  iia 
hroMenms,  109,    110, 

113. 
cancrworuB,   102,  110, 

113,877. 
dome^Hetu,  8. 
eiUrerianm,  104,   105, 

109,113. 
extrariu^  10. 
famiUaris,  var.  (iiMo, 

90,  91,  92. 
fulvieaudus,  105,  106, 

107. 110,  iia 

fiampes,9d,  101,  103, 

108.  109,  iia 
aracilu,  101,  106,  109. 

iia 

mM«<,101,  102,  108, 

105. 109,  iia 
javanicus^  89. 
kUeraiis,  377. 
latraMs,72. 

lupus,  Tar.  oeddetUaiis, 

90. 
mageUamcut,9rj. 
matri$  optimm^  20. 
mefomdtu^  378. 
microtis,  110,  111,  112 

113. 
tno/itMsms  Mofftnui,  10. 
paUipes,^, 
partident,    107,     108, 

109,  iia 
patagomew,  103,  108, 

«ro«^«i>,109.11041i; 
118. 
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marchalii,  562. 

miles,  562. 

aorana,  562. 

texa,  562. 

thamyrcLs,  562. 
Oatonephele 

antinoe,  563. 

numilia,  563. 
Oatopra 

grootii,  38. 
Oatopsilia 

eutmU,  556. 

torra,  557. 

leachiana,  557. 

/>Af7<?«,  556. 


Oanis 

w^tf^  101,  102, 105. 
106,  107,  108,  109, 
110, 113. 
Oanthanis 
Ams,  261. 

nodtUoauB,  261.  ' 

orbi^yi,  260.  * 

(Tntonidea)  tUhoeona-  | 

^itf,  250,  260,  315. 
( — )  consanguineus, 

250,  260,  315. 
(— )  lavU,    250,    261, 
315. 
Oaprioornis 
argyrochatWf  93. 
edtoardsi,  93. 
maritimus,  93. 
Caradrina 

o/aiks,  513. 
Oarbula 

melacantha,  476. 
Gardiom  i 

apecioswut  302.  ' 

iFragum)9nAfmm,322.  I 
— )   apeciosum,     253,  , 
802.  ' 

(Papyridea)  buUatum, 

GariaouB 

virgimanus,  76. 
Oariama 

crwte^a,  337. 
Oarthara 

nmisena,  506. 

vwjca,  506. 
CassiB 

crumena,  267. 

testiculusy  251,  267. 
Oastalius 

im,473. 
Castor 

,/»«•,  463. 
Oatagramma 

candrena,  562. 


Oatopsilia 

pyrene,  465. 
MniM9,  566. 
statira,  657 » 
trite,  557. 
Oaura 

bipartita,  475. 

marginata,  476. 
OaTolinia 

gibbosa,  254. 

tn/Am,  254. 

A>n^aros^ri8;  264. 

qxMdridentata,  264. 

M20ii^ato,  254. 

tmcinoto,  254. 
Oebus 

fatueUus,  98. 
Oeloena 

lilacinaf  512. 
Oentraspis 

impericUiSf  Tar.  bicolor, 
47a 
Oentrurus 

buiculeaius,  121. 

gracilis  f  127. 

trilineatus,  130. 
OephalophuB 

grimmii,  604. 

maxwelli,  661. 

ocularis,  661. 
Oepheus 

tegeocranus,  417. 
Oeratinia 

vallonia,  559. 
Ceratobatraohua 

guentheriy  30. 
Ceratoooris 

bucephaluSf  473. 
Oeratophrys 

calcarata,     325,    327, 
328. 
Oeratorhina 

savageif  483. 
Cerberus 

rhgnohops,  35. 
Ceroopia 

^Msa,  479. 
Cerithiopsis 

ne^foc^a,  252,  293. 

rugulosa,  252,  292. 

vicinunif  293. 
Cerithium 

gibbcrulum,  291. 

;ne2ani^ra,  291. 

neglectum,  293. 

rugulosum,  292. 

(Bittium)   gibherttliim, 
252,291. 
CeropleBis 

catabaricay  490. 

b-fasciata,  490. 


CerTioapra 
arundinaeea,  604, 606, 

607,653. 
60^,604,607. 
redunca,    604,    605, 
607. 
OerYus 
afymoiM,  602,  603. 

cashmirianus,  603. 

f  (opAtts,  364,  365. 

«Wt,  97. 

giganteus,  603. 
ChflBTocoris 

niaricoUis,  474. 
Chaloosia 

caudata,  387. 

kistrionica,  383. 

paltMrctica,  381. 
Chaljbs 

maragas,  576. 
Chama 

sp.,  253,  303. 

grgphoides,  253,  303. 
Chanueleon 

boettgeri,  80. 

campani,  80. 

gastrottenia,  80. 

guentheri,  80. 

parsonii,  158,  160. 

iK)/fe»t,  80. 

ro^)m,  80,  85. 

vulgaris,  213. 

lot/Zstt,  80. 
Chamssaura 

<9n^  82,  86. 

anguina,  82,  86. 

didactvla,    78,  82, 
86. 
Charadrius 

placidus,  345. 
Charazes 

6rw/««,  472. 

candiope,  472. 

caster,  472. 

cynthia,  472. 

etesipe,  472. 

eupaUs,  472. 

tiridates,  472. 
Oharidea 

amata,  494. 

splendida,  495. 
Chariesthee 

arummia,  489. 

6e^/a,  490. 

laiissima,  490. 
Cbaris 

cleodora,  573. 

c/eonus,  573. 

theodora,  573. 
Chaamina 

aicidamea,  512. 
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Chauna 

deHnana,  442. 
Chela 

anomaluruSt  39. 
Ghelone 

mydas,  618. 
ChenydruB 

granulatus,  36, 
Onioglossa 

lusitanica,  32. 
Ohionsema 

Candida,  396. 
Chionomera 

argentea,  387. 

pulchella,  387,  401. 

superba,  387. 
OhiropodomTs 

glirmdes,  532,  634, 63C, 
637,639. 

penicillatus,  632. 
Chiroeoelis 

passaloides,  639. 
GhUenius 

arummius,  481. 

lissodenis,  481,  482. 

lucidicoUis,  481. 
Ohlorippe 

chalctopef  566. 

marse,  566. 

selina,  566. 
Ohondrodaotjlus 

w«n,  77. 
Chrysomela 

6a;i/bit,  583. 
OhryBopelea 

omoto,  36. 
Chunga 

hurmeisteri,   144,    146, 
337. 
Oioindela 

cincta,  480. 

neglecta,  480. 
Oimex 

calidus,  477. 

curvipesy  478. 

meUvcantha,  476. 

mtUtipunctatus,  474. 

pollens,  478. 

Tostratus,  476. 
Oingiilina 

circinafa,    248,    261, 
277,  278. 

apma,  278. 

(Mathilda)     qttadrica" 
nnata,  261,  277. 
Cioniscus 

untctts,  251,  280. 
Oirce 

fluctuata,  249. 
Cladocyclus 

gardneri,  630. 


Clarias 

magur,  38. 

nieuhqfii,  38. 
Clelea 

cAoia,  380. 

nigroviridis.  380. 

sapphirinOf  380. 
CUo 

pyramidaia,  264. 
Olupea 

harengus,  686. 

i»/cAar«ii«,  686. 
Clytus 

cantractifrons,  487. 
Ooassus 

rt(^iit«,  76. 
OobuB 

ellipsiprymnuSy     689, 
651. 
Gocoothraufltes 

personatus,  346. 
Gcerostris 

a^;2>«,  628,  629. 
Oolffinis 

^*m/w,  660. 

pharusa,  661. 
Collonia 

multistriata,  294. 

ntbrilineaia,  294. 

verruca,  294, 
Colobus 

ferrugineus,  690. 
Goloradia 

/epto,  501« 
Ooluber 

melanurus,  36. 

(Gk>nyo6oma)     oay- 
cephalus,  32. 
Oolumbella 

cramlabris,  261. 

decipiens,  261. 

delicata,  262. 

fulminea,  308. 

guttata,  262. 

kraussii,  308. 

/wno^a,  262. 

mitriformis,  262. 

(Anachis)  decipiens, 
260,261. 

(~)/ii/mtn^,  308. 

(— )  kraussii,  308. 

(Mitrella)  cribraria, 
250,  262,  318. 

(— )  proscripta,  308, 
316. 

(— )   i>M««a,     260, 
262. 

(— )    sanctm-helena, 
250,  262,  315. 
Ck>lymbus 

septenirionalis,  432. 


Oominella 

luguims,  260. 
Connochjetet 

taurina,  663. 
Oouus 

sp.,  256. 

tm^tt/arw,  250,  254. 

teatudinariut,  260,254. 

tinianus,  265. 
Cophophryne 

mArArtmefMtc,  325. 
Coptops 

/i«aca,48a 
Ooraoias 

aj^nis,  547,  548. 

garrula,  547,  549. 

i«i«m,     647,     548, 
649. 

—  affinis,  649. 

arientalis,  550. 
Coralliophila 

atlantica,   260,    264, 
316. 

bracteata,  250,  264. 

erythrostoma,     250, 
264,316. 
Corbula 

ytMu^ro^,  303. 

«fm/if»aiia,  253,  302. 
Gomufer 

johnstoni,  324. 
Gorucia 

zebrata,  30. 
Goryphodon 

korros,  33. 
Oosmia 

laoripa,  514. 

GO03U8 

amuA<2aaa,  508,  520. 
Gouthouyia 

plicifera,  286. 
Graspedophorus 

bonnyi,  480. 

erichsonUy  481. 

erimtttf,  480. 

oxygonus,  481. 
Grenella 

pura,  314,  317. 
Gricula 

trifenestrata,  94, 
Grinia 

victoriana,  325. 
Grocodilus 

a(?tt^i»,  213. 


I  porosus,  o5. 
I  Grossobamon 
I        ^v^rsTnonni,  77. 

Croeaoohilus 
,       obUmgus,  39. 
I    Groasopus 
fodiens,  51. 


INDEX. 


715 


Orotaphytus 

coiians,     220,     233, 
234. 
Ciyptacrus 

comes,  474. 

novemfnaoulatus,  474. 
OTyptodon 

op.,  322. 
Oryptoproota 

ferox,  647. 
CiTptopterus 

mononema,  38. 
Cuma 

carmifera,  264. 
Ouon 

dukhunensU,  89. 
Cupido 

casstMSy  576. 

monops,  576. 
QjbdeUs 

becMna,  561. 

calina,  561. 

(»resa,  561. 

margarita,  561. 

orpkise,  561. 

noAz,  561. 
Oydemys 

amboinensiSf  33. 
Pjdodufl 

boddaerH,2U, 
Pjolopelta 

/ri«^«,  477. 
Pydosia 

ocJIrea,  385,  401. 

pafUhona,2!Sb, 
Pjolostreina 

ffranulata,  311. 
Cydura 

r  -  carinaia, 


Cyonus 
togama,  675, 

faleoneri,    404,    409, 
410. 

ofor,  410. 
Pjliohna 

atlantioa,    253,    297. 
316. 

bidentata,  253,  297. 

cylindracea,  253,  297, 
321. 

frmtssa,  312,  317. 
Pylindrophis 

fVtM,  34. 
Cymodiorea 

Uucorrhoa,  375,  376. 

morArilaTnt,  376. 
Cjmothoe 

bonnyi,  470,  471. 

egesta,  471. 


Cymothoe 

A^rmtnia,  471. 

hypatha,  471. 

ioiltt/^o,  471. 

(xtAt^o^,  471. 

aangaris,  471. 

theobenOf  471. 

theodota,  471. 

toes^tfrmanm,  471. 
Cyon 

a/ptittt^    88,   89,  90, 
92. 

dukhunensis,  89. 

Javamcus,  89,  91,  92, 
377. 

rutilant,  89. 

sumo^refMW,  89. 
Oyprsea 

am^ico,  249. 

/«rkto,  251,  282,  319. 

ffumeta,  249. 

nmira,    252,    283, 
319. 

testndinaria,  249. 

iurdus,  283. 
Oytherea 

riM^tf,  301. 

(Oaryatis)  rudis,  253. 
.301. 


Daloera 

abrasat  505. 

OTTt^^e/a,  505,  506. 

icM^a,506. 

libema,  506, 
Damasus 

bioostatuBf  417. 

clauipes^  417. 

femoratus,  417. 

flageUifer,  417,   422, 
425. 

gldnpea,  417. 

patdloides,  416,  417. 
420,425. 

phalangioideSt  416, 417, 
421,425. 

troisiit  417. 
Damalis 

korriffum,  357. 

senegale7isU,        354, 
355,  356,  357. 

^ian^jr,  355,  357. 


iheA/it,  39. 
Daphnella 

ca3to,  298. 
Daptonoara 

<B/ta,  556. 

a^fi«a,  556. 

pedroiina,  556. 


I   Dasjrurug 

ttrasiHtf,  21. 
Deilephila 

(2aX/t,  95. 

euphorbuBf  95. 

^a/tt,  95. 
Doidrelaphis 

caudohneatvSt  35. 
Oendrioon 

rasircUum,  621,    623, 
629. 
Dendrogama 

baulengeri,  78. 
Dendropois 
i        caUigaster,  30. 

pictuB,  35. 
I    Dentalium 

tffito^M,  321. 
I    Devara 

^tua^>pa,  499,  520. 
'       anoba,  499. 
Diaoria 

trispinosa,  254. 
Diala 

fiueopieta,  252,  286, 
315. 
Diaphemora 

/emorata,  95,  96. 
DichirotridiuB 

obsoletua,  617. 
Dichostates 

bimaculatua,  491. 

coUariSt  491. 
DiootyloB 

tajacUf  76. 
Didelphys 

marstfpia/u,  76. 
Didimufl 

fmncHpeetuSt  482. 
Didonis 

&^is,564. 
Didus 

ineptus,  402. 
Dinia 

eagruSt  494. 

laudamia,  494,  520. 
Dinidor 

6^*5,  477. 
Dione 

>iio,  560. 

vont^,  560. 
Diorhina 

arthuriana,  572,  577. 

periander,  572. 
Diplognatha 

gagates,  484. 
Diplothele.gen.  noT.,  621. 

wa&Ait,  622,  629. 
Dipsas 

cynodon,  33,  35. 
;       dendrophUa,  35. 
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Dipeas 

arapieziU  33. 

irreffulariSf  30. 
Bircenna 

epidero,  558. 
Birphia 

fatemedia,  601. 

lavema,  501,  520. 

rosea,  501,  602. 
Distira 

cyanocincta,  618. 
Doryichthys 

caudatus,  40. 
Draoo 

fimbriatus,  33. 

vo/ana,  33,  200. 
Draoonipteris 

gigantea,  602,  620. 
Dryophis 

jaseiolatuSf  32. 

prasintts,  35. 
Dynamine 

arrw«,  562. 

decima,  562. 

pitridoideSf  562. 
Dynastor 

darius,  567. 
Dyschirius 

globosfis,  617. 

Eades 

imperialis,  95. 

/«<wm,  500. 

regalis,  96. 

«p/«Mfen«;501. 
EocoptocDemiB 

6arfAi,  483. 

/<wfi>^,  483. 

thoreyi,  483. 
Ecbinosaura,  gen.  nov., 
82.  ^ 

Aorr/efa,  79,  83,  86. 
£oh  Ionia 

btujchialis,  247. 
Ectima 

Mma,  504. 
Ectrichodia 

imperiads,  478. 
Edema 

a/a/a,  510. 

lanassa,  509. 

pulchra,  510. 
Edessa 

guifieensis,  476. 
Eglisia 

macamhetp,  277. 
'  Elapoides 

anmdufusy  34. 
Elcysma 

caudata,  387,  401. 

dohcrtyi,  386,  401. 


Elcysma 

tranducidaj  386. 
westwoodi,   886,   387, 
401. 
Eleotrifl 

6f^t8,  38. 
Eletioa 
*k»for.645,646. 
rufa,  646. 
Emarginula 

elongata,  252. 295. 
maciUataf  295. 
Emesis 

arminins,  572. 
7nand4ina,  572. 
mreta,  572. 
EndromiB 

versicolor^  95. 
EngyBtoma 

leucostictum,  324. 
Enygnis 

carinatus,  30. 
Epicalia 
aniinoe,  663. 
numiiia,  563. 
obrinus,  563. 
EpomophoruB 
minor,  446. 
pusilltis,  446. 
rgie 

*sgodifm,  384. 
Equus 

burcheUi,  413,  414. 
chapmani,  414. 
^evyi,  413,  414,  461, 

647. 
r^6ra,  413,  461,647 
Eractheus 

^*Wa/«,  476. 
Erato 

scabriuscula,  249. 
Erohia 

/a^wi,  496,  620. 
p(yrphyria,  496. 
Eremffius 
fimbriatus,   418,   422, 
425. 
Eremias 
guineetms,  79. 
suborhitalis,  79. 
Ergolis 

enotria,  473. 
Eriogaster 
a/m"a,503. 
submarginaliSy  WX 
Eronia 
flr<jrm,  465. 
ilkil^issina,  465. 
Ervilia 

syhcancellafa.     "2^}?,. 
302. 


Erycidee 
palemon,  676. 
pt/gmaiiam,  676. 
Eubagis 
<rm^,  561. 
arcii^,  662. 
decima,  662. 
pieridoides,  662. 
I    Eublepharis 

vartA7a^tf«,  78. 
!    EuohoreuicB,  gen.  uov., 
I  610.        ^ 

now,  610,  611,  612. 
I    Eulabee 

religiosOy  551. 
I    Eulima 
'       CLcicuhta,  279. 

atlantica,   251,   278. 
!  316. 

!  cAyte,  319. 
conica,  279. 
fuscescens,   261,    278, 

316. 
grrmana,  251, 279, 316. 
I        intermedia^  278. 
I        retrorsa,  279. 

stt&wwcrt,  251,  279. 
(Subulaiia)  futcopnnc- 
I  tefo,  261,  280,  315. 

I    Eumeoes 

brevilineahu,  80. 
jrfl«//«,  80. 
Eunica 
becMna,  561. 
ealina,  561. 
care^a,  661. 
/iiaraarifa,  561. 
I        orpkise,  561. 
I        ifo/fl,  561. 
I    Eupemphix 
i       fkzna,  325. 
trinitatis,  325. 
Eupbtrdra 

C(erulescens,  469. 
I        <>/<•?«,  470. 

johnatoni,  470. 
I       pratinas,  470. 
mspina,  470. 
IDupodotU 
senegaUnsis,  337. 
I    Euporus 

sfrangulatu^y  vnr.  />«r- 
I  pureipes,  487. 

'    Eaptoieta 

hegesiay  662. 
Euptyobia 
argante,  668. 
armilla,  569. 
amaa,  569. 
erlmiSy  568. 
,        chloric,  569. 
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Euptyohia 
jwrina,  569. 
hermes,  569. 
Aj«e6nm,568. 

myncea,  568. 

ocirrhod,  568. 

ocypete,  ti&^. 

penelope,  568. 

terrestris,  568. 

fint^vAito,  568. 
Eupjrra 

giganteat  493. 

aalmoni,  493. 
Etirema 

a/&ti/^,  558. 

o^Ao/ta,  558. 

<j/o<A«»,  558. 

flavilla,  557. 

graduata,  557. 

mana^  558. 

nisella,  557. 

mnilacina,  557. 
Eurybia 

jtituma,  569. 

li/cisca,  569. 
Eurjgona 

cafttsa,  570. 

eugaotif  571. 

euorasy  571. 

eutgchuSf  570. 

gelanor^  570. 

hygenius^  dlO. 

myst  570. 
Euryphene 

8p..46er 

brunhilda,  469. 

mandinga,  469. 
Eurypjga 

A<r^,  330,  337. 
Eurysope 

eMtf,  490. 
Eurystomus 

calonyx,  550,  551. 

crassirostriSy  552. 

^«/K>r,  550,  551. 

orientalis,    546,    550, 
551,552. 

solomonensiSf  552. 
Earytela 

dryope,  473. 

hiarbas,  473. 

ophione,  473. 
EuBelaaia 

(x^usa,  570. 

eitgaothf  571. 

etioraSf  571. 

eutychua,  570. 

geianoTf  570. 

nygeniuSf  570. 

wiy«,  570. 


EutheuB 

leucomelaSt  576. 

marchaln,  577. 
Euzanthe 

ansellica,  469. 

Felis 

pardalia,  72. 

eigrina,  72. 
Fissurella 

arcuata,  296. 

gibberula,     253,    295, 
296. 

mutabilia,  312. 

nubecula,  321. 

ostrina,  321. 

rosea,  321. 

variegata,  295. 
Flavinia 

alcidameay  498. 

/cmonui,  499,  520. 
FosBaruB 

ambi^tus,  252,  285. 

bicarinatus,  285. 

cuminan,  285. 

(Oouthouyia)  dentifer, 
252,  285,  316. 

(— )    ktviusculus,  252, 
286.316. 
Frateroula 

arctica,  439. 

comicxdata,  439. 
Frea 

maculicomis,  491. 
Fulica 

a^rdmaca,     337,    436, 
439. 

FUSUB 

probo9cidiferuSt  317. 

Ghidiiiia 

co«^£rta,  248,  253,  300. 
Galictis 

barbara,  72,  98. 
GKillmula 

chloropus,  429. 
GaYffius 

gaurus,  598. 
Gazella 

(Dorcas,  363. 

>feei?e//a,  363. 
Gecko 

/iirfm,  77. 
Gehyra 

mxUilata,  33. 
G^loharpya 

amana,  488. 
G^na 

a»peruUUa,  252,  295. 
GoDiissa 

a/^a6a,  500. 


Geniufla 

oelerenaria,  600. 
GJenyophryne 

thomsoni,     326,     327, 
328. 
G^eoemyda 

apinosat  33. 
Geomyg 

hispidus,  74. 
GeorycbuB 

o^dVT'OTM,  449. 

pallidu8,  449. 
Gerardia 

lamarcki,  361. 
G^rbillus 

ep.  inc.,  448. 

nanus,  448. 
Glenea 

chevrolatii,  492. 

foiciata,  492. 
Glutophrissa 

albunea,  556. 
Glyptostemum 

platypogon,  39. 
G^ophodes 

cA^tys,  472. 
GobiuB 

caninua,  38. 
Goniloba 

tityrus,  95. 
Gbniuris 

ca^tts,  576. 
Gonostoma 

maderense^  468- 
Gt>nyocepbalus 

grandis,  33. 
GroephuB 

limbatus,  123. 

lobidens,  123. 

madagascarienais,   123, 
128. 

piceus,  123. 
GruB 

antigone,    408,    409, 
411. 

auatralasianOf  335. 

australiacaf  409. 

oifi^ea,  408. 

communis,  409. 

excehay  409. 

melitensia,  408,    409, 
411. 

pentelici,  409. 

primigenia,  409. 

vir^o,  331. 

mndirostriSf  147. 
Gymnodactylus 

antUUnsis,  77. 

fedtachmkoi,  T7, 

rusaoun,  77. 

trachybiepharua,  77. 
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Gymnophtihalmus 

pleii,  79. 
OTmnopifl 

digosonay  326. 
GtymnopleuniB 

ctBTulescenSf  482. 

— ,  var.  centralis^  482. 
OjniBcia 

dirce,  664. 


^;, 


lvu8,  407. 
melitenns,  404,  4U. 

Hiematera 

pyramus,  562. 
H»matopu8 

o^^ra^A/tts,  339. 
HiBtera 

piera,  567. 
Hamanumida 

meUagriSf  469. 
Haminea 

Aycfo^M,  253,  297,  321. 
Hapalomjs 

hngioaudatus,  534, 536, 
537,538,539. 
Harpax 

oeellata,  95. 

rosea,  318. 
Hatteria 

punctata^  359. 
Heojrida 

appendicuUUa,  492. 
Heleotragus 

reduncuSf  607. 
H^oonius 

aiUiocha,  553,  559. 

aa»2<;,  560. 

ciy  ta,  560. 

<2t>ri8.  560. 

n«9nato,  560. 

quirina,  560. 

rA«z,560. 

^A<;2rtop0,56O. 
Helioopis 

acts,  572. 

cupidOf  572. 
Heliopbobius 

argenteo-dnereus,  449. 
Heliomis 

surinamenais,    432, 
439. 
Heliura 

a^Aa,  495. 

apicalis,  495. 

^«r,  495. 
Heloderma 

horridum,  206,  218, 
231,  235,  237.  238, 
239,  240,  241,  242, 
244. 


Helodemia 
mspectmn,    148,    150, 
156,   159,  182,  184, 
205,  207.  209,  211. 
214,  218,  221,  231. 
233,  234,  237,  238, 
239,  240,  241,  242. 
243,244. 
Helogale 
parvula,  444, 
—  undulata,  444. 
undmlaiii,  444. 
Helops 

sinuatus,  637,  638. 
Heloetoma 

temminckiit  38. 
Hemioeras 
anta,  511. 
leucospUa,  511. 
levatuif  512. 
Ussa,  511. 
losa,  512. 
viokueent,  512. 
Hemidactjlus 

Hemirhamphus 

buffonis,  39. 
Hemizus 

campennit,^^, 

ccatanonatu^  342. 

cinereuSf  342. 
HepialuB 

0m»/iM,  509. 

97i«^0UiM,5O9,52O. 

momus,  508,  609, 520. 

paropuB,  508. 
Hermannia 

arrecta,  418. 
Herpa 

sttbhyalina,  382,  383. 

— ,  Yar.  i>rtmu/ti}a,382. 

MfioM,  383. 
Herpestes 

galera,  444. 
Herpetoeaura 

arenicola,  80. 
Hefperocharis 

anguitia,  557. 

««*a,  557. 
Heteroohroa 

cgtherea,66b, 

erotia,  665. 

iphicla,  565. 

mesaana,  565. 
Heterometnit 

palmaiua,  118. 
HeteropuB 

lateralis,  79, 
Hipponyz 

anHqwUuB,  252,  293. 
320.  I 


Hipponyx 

^rayanus,  252,  293. 
HippotragUB 

n^tff,  660. 
Histaoea 

6o/t(;iaiMi,  493. 
Holothuria 

ii]^rfu,  617. 
Hoinalopsis 

bucoata,S6. 

doria,  32. 
Homoderus 

mellyi,  482. 
HomoBooera 

aeora,  494. 

rodrigueziy  494. 

aalvim,  494. 
HomoeooeruB 

pa/^ejiw,  478. 
Homopu8 

areolatu8f  521. 

femoralis,  521. 

st^na^521. 
HoplooephaluB 

elapoidet,  30,  31. 

fTitfkzimnM,  30,  31. 

jwxr,  30. 

woodfordi,  30,  31. 
Hoplophora 

carnuUa,  418. 

dasypus,  418. 
Hotea 

otfc^,  474. 

stf^oacia^  474. 
Hyaena 

«^na&,  64a 
Hydrias 

amathuria,  503. 

amu^,  504.  520. 

ampira,  504,  520. 

Awcma.  503,  520. 

2atMiia,603. 

heca,  &04. 

psorioOy  503. 
Hydrosaums 

marmoratu^  214. 
Hyla 

biachoffii,  326. 

bivittata,  326. 

catkarina,  326. 

copn,  325. 

langsdorffiif  325. 

^tfa,326. 

mac9i(>ps,30. 

margtnatat  326. 

miotympanum,  326. 

nana,  SR26. 

phrynoderma,  32S. 

stepheni,  326. 
Hylambates 

anchieta,d24. 
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Hylambatet 

angolenm^  324. 
Hylodes 

plicifera,  325. 

ramagii,  325. 
H3mobiu8 

chinensU,  326. 

leechii,  326. 
HjpaniB 

UUhyia,  473. 
Hypnos 

M^ti^rrttm,   669,   673, 
674,  685,  686. 
Hypoohera 

«o,94. 
Hjpooolius 

ampelinWt  147. 
Hypolinmas 

bartelotti,  468. 

t^tnarcAa,  468,  469. 

mima^  469. 

salmadSt  469. 

stanleyi,  467. 
Hypolyosena 

faunus,  473. 
Hjpaipetes 

^fttj,342. 

maoleliancU,  342. 
Hypairhina 

Joamrft*,  32. 

hageni^  32. 

plumbeut  35. 

sieboldii,  32. 


lanihina 

africana^  271. 

bicolor,  271. 

6(/i(2a,272. 

oaruUatay  271. 

communis^  251, 271. 

ftcwua,  251,  272. 

/raflri/«,  271. 

^/ofow,  251,  271,  318, 
319. 

/KiWiVfa,  251,  272. 

prolongata,  271,  319. 

umbiltcata,  251,  272. 
Idalus 

cUrina,  495,  520. 

/ariftja,  496,  520. 

/atnnio,  496,  520. 

fem6a,496. 
Idiomorphufl 

hewUdoni,  4lJ2, 

nanodes,  472. 
Iguana 

tubercukUa,  174,  176, 
189,  211,  218,  219, 
220,  222, 233,  234. 


loera 

criiheat  469. 
lole 

Mifi,  342. 
IflapiB 

agyrtiu,  571. 
Ismene 

/i^eon,  473. 
Isometroides 

vescus,  127. 
Iflometnis 

a^nmcantt^,  120, 121. 

androcottoides,     119, 
120, 121. 

atsamerms,  121. 

j^,  119. 

tfi^i^w,  120. 

maculatus,    119,    121, 
127,  140. 

melanophyaa,  121. 

messor,  119. 

muciYma^M,  119. 

tricarinatuSf  119. 

vescus,  120. 
Ithomeis 

satellites,  572. 
Itbomia 

(2or»^,558. 

epidero,  558. 

ffolata,  559. 

»««>,  558. 

»we,  558. 

^/(^e/Za,  559. 

w/w),  559. 
Ixalus 

vittatus,d2i. 


Jimonia 
chorimene,  467. 
elelia,4Q7. 
lavinia,  563. 


Kallima 

rtfmio,  467. 
Eatha 

nigrifrons,  388. 

semifusca,  388,  401. 

terminaliSf  388. 
Kellia 

atlarUica,  313,  317. 

crassiuscula,     313, 
317. 
Kemaa 

Aefifyanufl,  93. 


Lacerta 
muralis,  201. 
simonyi,  354, 402. 


Lacerta 

vir«?M,  197,  201,  208, 
217,222,225. 
Lachesis 

A<;207k9,  250,  260,  315. 
Lacuna 

j>um»/fo,  252,  285,  316. 
Lcttothrix 

kumboldti,  96. 
Lagria 

^A0uni,  645. 
Lamia 

imperialis,  488. 
Lanius 

bucephaluSf  344. 
Lanihanotus 

bortiMnsis,    157,    233, 
239,  240,  241. 
Larinopoda 

lycanoides,  473. 


a<2a9MOi»iaita,    253, 
304. 


972m«,  574. 
Laaiooanipa 

0^,95. 
Leiosoma 

simile,  417. 
LeiuruB 

quinque-siriatus,  126. 

tunetanus,  126. 
Lemonias 

aristus,  574. 

cerealis,  574. 

nepiaides,  574. 

pseudocuspis,  574. 
Lepidocephalichtbys 

Lepidostornum 

ros^Yih^m,  79. 
LepidotuB 

mnor,  346,  348. 
LepreoB 

carinatus,  129, 141. 

/scAm,  131,  132, 141. 

— ,    Tar.    nigrimanus, 
117,  130. 

lunultfer,  130. 

nigrimantiSf  131, 132. 

occidentalism  117,  118, 
132, 141. 

l>tYb«i«,  127,  130. 

planimanust  130. 
Leptobrachium 

/c<F,326. 

hasseltU,  37. 
LeptodactyluB 

prognathus,  325. 
Leptognathus 

£»VM,33. 
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Lepton 

clarkuB,  313. 
Leptothyra 

rubrilineata,  294. 
Lepus 

aqucUicuSf  76. 

brasiliengiSt  76. 

califomicus,  76. 

callotis,  74, 76. 

cuniculus,  76. 

gaMfi,  76. 

graysoni,  76. 

pcUusMs,  76. 

sylvaUcw,  74,  76,  76. 

trotobridgeif  76. 

vera-cruciSf  74,  76. 
•Leuootina 

diatus,  298. 

mtftu/a,  263,  298,  316. 

n^hofusnns,  298. 
libythea 

carinenta,  669. 
libythina 

cuvierii,  661. 
Lima 

aflrw'i,  307. 

(Limatula)  samt,  307. 
Limacina 

antarctica,  264. 

imlimoidcs,  264. 

inflata,  264. 
Limatula 

croMfl,  307. 
limea 

«ar«i,  263,  307. 
Liroenitis 

disippus,  96. 

populi,  96. 
Limnas 

alcippus,  467. 
Limoodynastes 

fletcheri,  326. 
Liocassis 

micropogon,  39. 

moedchiij  39. 

pacilopferus,  39. 

stenonius,  39. 
liocephalus 

holivianus,  78,  82,  86. 
liolepis 

6^/S,  168, 166,  174. 
liothrix 

argentanriSy  343,  344. 

ccUipyga,  344. 

/tt^ea,  343. 
Idotia 

adTnirabilis,  262,  296, 
316. 

arenvla,  262,  294,  316. 

aateriscus,  296. 

speciouif  296. 


LithodomuB 

biexcavatus,  253, 306. 

lithophagus,  306. 
Lithosia 

cUborosea^  399. 

anomala,  388,  401. 
Littorina 

exigua,  283. 

granulans,  283. 

A/sZfUtf,  262,  283,  284, 
315. 

miliaris,  262, 283, 284, 
319. 

fux2oM,  283. 

s6ta/a,  283. 
LophotM 

capelleif  245. 

apedianm,  245,  246. 

crisiattiSf  246. 

>&)«,  244,  246. 
Lucina 

>J6iiAz,314. 

imbricatula,  313. 

tficoft«picffa,  253,  304, 
316. 

munday  314. 

occidentcUis,  314. 

;>«-^«»,  314,  321. 

(Codakia)  compacta, 
263,304. 

(— )  imbricatula,  313, 
321. 
Lumbrious 

eisenif  64. 
Lutra 

baravg,  4. 

hathygnathus,  4. 

bramaensia,  4. 

einerea,  4,  6. 

<^t<^,  3. 

<^tV?ft*,  4,  6. 

felina,  4. 

franconica,  3,  4. 

hessicaj  4,  6. 

palaindica,  4. 

paranenMst  4. 

mmatrana,  4. 

valetoni,  3,4. 

vulgaris,  4. 

(Fotamotherium)  wi/^- 
^ont,  3. 
Lybjthea 

labdaca,  473. 
Lycsena 

monops,  676. 
LycaencMthes 

lart/das,  473. 
Lychas 

maculcUus,  119. 
Lyolene 

fitt6</a«?ia,  389. 


I   Ljdene 

sinmlifascia,  389,  401. 
Lyoodon 
a«(tcM,32. 
effrenis,  34. 

fudCYlM^Kf,  34. 

Lyoorca 

Aa/ta,568. 
Lygodactylus 
capensiSj  80. 
^Jlm,  77,  80,  85. 
'    Lygo0oma 

anomalopus,    79,    84, 
,  86. 

I       ooncinnatum,  30. 

(foritf,  79. 
/«»,  79. 
>?Am,79. 
forbestt,  79. 
kakhienense,  79. 
lateralis,  79. 
malayanum,  79. 
melanosficfum,  79. 
muelleri,  79. 
nativitatis,  79. 
olivaceum,  33. 
temmtHckii,  33. 
;f«6ra^iif»,  79. 
!    Lymnas 

inaria,  671. 
MoAffltf,  671, 677. 
;«aff,  571. 
meUmder,  671. 
tkgatira,  671. 
«)^a,  671. 

Mabuia 
I       elegans,  79. 

multifasciata,  33. 

peringueyi,  79. 

quadricartttaia,  79. 

rugifera,  33. 

waMbergii,  79. 
Macrocseme 

aZe8a,493. 

esmeralda,  494. 
Macroglossa 

croatica,  95. 
Macroma 

eongoensis,  484. 

/m/rrcotfw,  484. 
Macrones 

micracanthtis,  38. 

nemurus,  38. 

fiWTk'ep^,  38. 

pianiceps,  39. 
MacroM'elides 

brachyrhifnchHS^  446. 
I       ^(Miw,  446. 
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MAcroBoelidefl 
revoUi,  446. 
nrfeacens,  446. 
BilalleuB 

reffula,  317,  322. 
Manis 

t^mmnckii,  450. 
Mantella 

baroni,  324. 
Marginella 
angasit  267. 
capensis,  319. 
(2f«»^m,  309,319. 
granum^  249. 
lavaUiaTiOf  267. 
«fmM,  266. 
rono^a,  309,  319. 
(Volvaria)  atomus,  250, 

267,316. 
(— )  cinerea,  250,  266. 
( — )conmnguinMt  250, 

266,316. 
(— )*oiiaAi,309. 
Marpeeia 

peieuSf  565. 
Mastaoembelus 
armatuSf  3d. 
erythrottsnia,  38. 
maoukUus,  38. 
unicolor^  38. 
ICecaspis 
setulicoUis,  486. 
subvestUUf  486. 
Mechanitifl 
lysimniaf  559. 
polumniat  559. 
MegalopbryB 
notftfto,  37. 
Megalura 

nortcut  565. 
Megascolez 
affiniSf  54. 
armeUat  60. 
caruUus,    53,  54,  56, 

68. 
diffringeus,  67. 
indicuSf  57. 
Megasoolides 

australis,  60. 
Meiooeras 

nitidum,  291. 
MelanitiB 

A»2ti,472. 
Merops 

apta«t0r,  589. 
Morula 
Aioofor,  668. 
%ar(2t,666,  667. 
poliocephala,  668. 
j>ni^6t<m,668. 
ri(/Jce/w,  666, 668. 


Merula 

tenvpesH,  666,  668. 
rofiuTofWMU,  667. 
vanuensis,  666,  667. 
vitiensis,  667,  668. 
Meaene 
Clarissa,  573,  577. 
epaphus,  573. 
phareuSf  573. 
simplex,  573. 
trucidaia,  573. 
Mesodon 
<iat;ie«,  351,  353. 
iTkKTrop^ertM,  353. 
Meflosemia 
aft^0r»c0,569,577. 
6<^,569, 
macaris,  570. 
melpia,  570. 
metope,  570. 
»««,  569. 
philemon,  570. 
Metacharis 

/«cifM,  574. 
Metopodontus 
savagei,  482. 
MicrablepharuB 

maximiliani,  79. 
Microchaeta 

ropptt,  52,  67. 
Microgiton 
0^,499. 
larissa,  499. 
latona,  499. 
Miorohierax 
chinensis,  345. 
melanoleucus,  345. 
Miorobyla 
achatina,  32,  37. 
inamata,  37,  325. 
Miotis 
crudata,  478. 
metallioa,  478. 
Migas 
paradoxus,    620,    624, 
629. 
Milinfloa 
«^tna,  559. 
mnasias,  559. 
Miresa 

amueiMX,  506. 
MitliraB 

Aemofi,  575. 
Mitra 

aJbocinota,  266. 
barbadensis,  319. 
gambiana,  265. 
simplex,  309. 
striatula,  319. 
(Oanoilla)  eitftom,  250, 
265,  315. 


Mitra 
(Pusia)  sancta-helena, 

250,  265,  315. 
(Thala)  pleurotomaides, 

260,  266,  316. 
(Turricula)  innotoMlis, 
250,  265, 316. 
Mitrularia 

<fi^t(^',320. 
Modiolaria 

marmorata,  314. 
ModoloB 
^ImefaiuM,  284. 
modulus,  252,284. 
Molge 
6(wo<9,  32. 
crittata^  32. 
orocata,  32. 
marmorata,  32. 
meridionaUs,  326. 
montana,  32. 
strauchii,  32. 
t;t^^ato,  591. 
Monohammus 

ruspator,  488. 
Monopeltis 

magnipartita,  79. 
Monopterus 

javanensis,  40. 
Monoptygma 
alabammsis,  299. 
coato,  298. 
eximittm,  299. 
fulvum,  299. 
striatum,  299. 
Montacuta 
subtriangularis,  313, 
317. 
Mormidea 

brunnea,  475. 
Mormula 

rissoina,  276. 
Morpho 
acAi^566. 
mtffM^aua,  566. 
Mouretia 

(xw^eUia,  300. 
Murmna 

^»/0,4O. 
Murex 
despectus,  258. 
({ia^i^ma,  259. 
gravesii,  264. 
patruelis,  259. 
(Ohicoreus)      adustus, 

250,258. 
(Ooinebra)  alboangula- 

tus,  250,  259,  315. 
(— )pa^nkj/w,250,259, 

316. 
(— )  purpuroides,  308. 
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Murez 
(Ocinebra)  sancta- 

Mus 
andamanensis,  539. 
arianus,  528,  536,  537, 

539. 
bactrianusy    527,    528, 

636.  537,  539. 
beavanit  532. 
herdmorei,    525,    536, 

537,539. 
blanfordi,    525,     536, 

537. 
botoersU,  524,  536, 537, 

539. 
budu^a,  536,  537. 
cermcoloTf    529,     531, 

536,  537,  539. 
cinnamomeus,  524, 539. 
concolor,  526,  536,  537, 

539. 
ounicularis,  522,  539. 
decumanuSy    523,  536, 

637. 
ephippium,  526. 
ert/thronotus^  539. 
en/throtis,    529,     533, 

536,  537,  539. 
fidvescens,    524,    536, 

537,639. 
fulvidiveniris,  532, 539. 
gerbiUmus,  539. 
gleadowi,  631, 536, 537. 
gliroidea,  532. 
XwwMTt,  529,  530. 
infralineatus,  539. 
;>«fom,  525,  536,  537, 

539. 
>(ra;t%09MM,  527,  539. 
9ii««a(2a,  530,  531,536, 

537. 
muscuhs,  527. 
neTHoralis,  538. 
mi;wi«/fM,529,536,537. 
mVirfiw,  536,  537. 
niveiventer,  625. 
pachycercus,  528, 539. 
peguensiSy  539. 
pUUythrix,  536,  537. 
ro^^itf,  448,  523,  524, 

535. 

—  oief  an€^n««,  523, 
524. 

—  ni«rfiw,  523,  524, 
536.537. 

—  rtt/e8c«fw,  528,  524, 
525,  526,  536,  637, 
538,539. 

robustuluB,  525,  52a 
rubricoaa,  524,  539. 


Mus 
rufescms,     525,    535, 

536,537. 
seiifer,  523. 
«k<2^,  524,  538. 
spimdosus,  531. 
subiimis,  528,  636,  537, 

539. 
syhaticus,  528. 
terricolor,  532,  539. 
urbanus,  526,  527, 528, 

630,536,537,539. 
vicularumy  527,  539. 
wo^fim,  528,  536,537, 

539. 
yunnanenm,  524.  538. 
(Isomys)     abgssinumsj 

448. 
(— )  i)r«ifi8, 448. 
(L^fgada)  buduga^  529, 

531.536,537,539. 
(—)  ^ythrix,    531, 


^' 


Musdcapa 

gularta,  341. 

nglockariSy  342. 

/?ar^;a,  361,  616. 
Mjcaleeis 

fic^^o,  473. 

mlgariSf  473. 
Myliobatis 

<wMt&,676,682,685. 
Mjfothris 

iphigenia,  553,  557. 

popp<Ba,  465. 
Mjonia 

«mot«na,  298. 

Japonica,  298. 

[yoBcalops 

cdbifrons,  449. 

argente(hcinereuSf  448, 
449. 
Myoeorex 

oorifM,  49. 
Mysoelia 

c<ii»^^ra,  563. 
MytiluB 

compresaus,  314. 

ftftf/ts,  248,314. 

extt$^,  263,  304. 

magdlanicus,  248,  314. 

meridionalis,  314. 

Naia 

bungarus,  36. 

sputatrixt  35. 

tripudiana,  35. 
Nanotragus 

traguluSt  654. 
Naasa 

a7n%fia,263. 


Naasa 

ct»c^«^,  250,  263. 

tncroasoto,  263. 

mnct^helemg,  250, 263. 
Nasua 

ikZAtca,  73. 
Natioa 

aWm,  270,  271. 

diUwynU,  261.  270. 

forwwt,  271. 

m^t(2a,  271. 

;>oro0//afia,271. 

projrtma,  270. 

jKiiic^«-A«ibkP,  251, 270, 
315. 

/<8fita^a,  270,315. 

ft«r6>»t,  251,  269,  270 
315. 

uberina^  271. 

(Polinices)  poroeUana, 
251,  271. 
NemorhieduB 

ctfi^<!i«,  94. 

hmrytmits,^. 

stoinhouy  94. 
Neptis 

agatha,  467. 

marpesaa,  467. 

melicerta^  467. 

n«97i«^es,  467. 

n^siades,  467. 
Nerita 

a«:0fi«K>Rf«,321. 
NeeiotiouB 

flatfopictus,  641, 646. 
Nesokia 

bandicota,  523. 

barclavanus,  538. 

bengalensis,  523,  538. 

brackgura,  522. 

elliotanm,  538. 

hardwickU,  622. 

Aff^^om,  522. 

nemarivaga,  523,  538. 

s(»»%t,  522,  523.  53a 
Neurergus 

croocSuSf  32. 
Nesara 

orbieulata,  476. 
Nica 

cantkara,  563. 
Niphona 

sardida,  492. 
Notaspis 

ffyt/fl/M,  417,  419,  425. 

Wpt/w,  417. 

burroufsU,    416,      417, 
418,425. 

tffaAro,  417.  419. 

umgilavuilaiay  417. 

odJON^o,  417. 
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Notaspis 

aplendenst  417. 
Notheme 

eumew,  571. 
Nothrus 

anauniensis,  417>  418. 

dodtrleinii,  418. 

horridM,  418. 

scali^er,  418. 

spiniger,  418. 

avltfestria,  416,  418. 

theleproctus,  418. 
Notodonta 

gigantea,  399. 

^r«piaa,  400. 
Notopterua 

cAi/aZa»40. 
Nototrema 

fissipes,  326. 
Nuculana 

jeffreyai,  322. 
Nudfuria 

dudgeom,  388,  401. 

margaritaceat  388. 
Numenius 

pkaopua,  332. 
Nuinida 

criUata,  86, 87. 

edouardi,  87. 

0//io^;  86. 

grawHt  86. 

pucherani,  86,  87. 

verreauxif  87. 
Nupserha 

homeyeri^  492. 
Njotinomua 

punUlus,  446. 
Nycdpitheoua 

wc|^«nin»,  98. 
Nyotobatca 

6^/aicia^i»,  639. 

oof^iMM,  637. 

Obeliflous 

dolabratus,  251,  275. 

aanota-helena,  251,275. 
316. 

(&fjrnolA)  pumiUo,  251 . 
275,315. 
Ooydromua 

auatralis,  337,  437. 
Odontomua 

subannulatuSf  32. 
OdontopuB 

costatus,  639. 

obaoUtus,  639. 
Odonturtu 

dmtalis,  122. 
Odostomia 

glapkyra,     251,     278, 
316. 


(Eceolostera 

atnoria,  505. 

^cro;>iM,  505. 
(Edemasia 

alcimede,  510. 
CEdicnemua 

histriatus,  331. 

graUarius,  337. 
C^ura 

africana^  77. 
CEnomaus 

doryoMLy  576. 
OlenecampuB 

hofmanni,  491. 
Oligopleurus 

esocinue,  349. 

t;ec^<;nMs,346.349,353. 
Ophiocephalus 

^oc^tio,  38. 

/cft^Vtf,  38. 

martUiue^  38. 

striatus,  38. 
OpisthooomuB 

cristatus,  44. 
OplomuB 

ehngcUuSy  475. 
Opsiphanee 

berecyntkuSf  566. 

invera,  566. 

quUeria^  566. 
Oreas 

caniMZ,  658. 
OreotraguB 

aaUator,  653. 
Oribata 

a/o/a,  417. 

aveniferUf  417. 

cuaptdata,  417. 

globula,  417. 

lapidaria,  417. 

longipeSf  417. 

/ttoon^  417. 

quadricomuta^  AVI. 
OiTCtes 

6009,482. 
Oryx 

oeatriXf  411. 
Osphromenus 

^00m,  38. 

o(^ar,  38. 

trichopteru8,  38. 
Osteoohilua 

tDoandersH^  39. 
Ostrea 

ap.,  253.  307. 

columbiensiSy  249. 

cormKopuBt  322. 

crista-gaUi,   249,  253, 
305,807. 

cucuUata,  317,  322. 

/o^wi,  307. 


Ostrea 

fonkaUi,  322. 
Otis 

<arda,  337. 
Ovia 

tragelaphus,  362. 
Oi^gyrus 

keraudrenii,  300. 
Oxypleura 

polydorusy  479. 
Oxytenus 

iatwno,  502,  520. 

Paohnoda 

impressa,  484. 

»i*?r^6»,  483. 

marginella,  483. 

piotmrata,  483. 
Fachydactylus 

faaciatus,  78. 

latngatus,  78. 
Pachystola 

decuasatay  491. 

mimica^  490. 
Palamedea 

comuta^  589. 
Paludicola 

bischoffii,  325. 

^*m,  325, 327,  328. 
Pamphila 

marckaliif  577. 
Panara 

baraacua,  571. 

phereclua^bix, 
Paniasis,  gen.  noT.,  500. 

akopetra,  500,  520. 
Paphia 

>^A«a,  566. 
PapUio 

ageailaua,  555. 

o/ox,  95. 

anthem,  464. 

atUimachua,  464. 

(u^ma«,  95. 

hromua,  464. 

cvnorta,  464. 

aemoleua,  464. 

leonidaa,  464. 

TnocAoon,  95. 

m«ii«8^A«tM,  464. 

nwrope,  464. 

paraodea,  555. 

philenor,  95. 

pwra,  567. 

podaliriua,  95. 

poltcenea,  464. 

polydamaa,  555. 

protesUaua,  555. 

pyladea,  464. 

aeaoatria,  555. 

^A(M»,555. 
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Papilio 

tumu8,  96. 

(yndar(BU8,  464. 

zcUmoxiSy  464. 
Parabuthus 

bremmanm,  125. 

rapensis,  125. 

fiuvipes,  125. 

liosoma,  125,  128. 

planicauda,  125. 

viUosuB,  125. 
ParadoxomiB 

austeni,  344. 

guttaticoUis,  344. 
Paristemia 

calabarica,  488. 

costata,  488. 

/A«>rtm,  487,  48& 

westemumnit  488. 
Paroema 

anntUipeSt  485. 

verrucifer,  485. 
Parra 

jctcana,  337. 
Parrhaaius 

^ios,  575. 
Parus 

palwftris,  344. 

venustulus,  344. 
Passer 

doTnesticm,  147. 

montanus,  147. 
Pastor 

rowwj,  590,  591. 
Patella 

cmruUa,  296. 

canescenSf  296. 

compressa,  248,  312. 

cyanea,  296. 

equestris,  320. 

gustofUit  296. 

ocM^,  312. 

pellucida,  296. 

plumbea,  253, 296. 

radiatOf  296. 

ru^toa,  312. 

um^e^,312. 

undulaia,  320. 
Pavia 

tTuiica,  381. 
Peoten 

o/^,  315. 

a^^a»^tcti«,253,306,315. 

coraUinoides,  253,  306. 

^HMK),  314. 

«0n^,  315. 

^eor^ts,  315. 

tinctust  315. 

(Janira)   turtani,   253, 
306,315. 
Pedipes 

^/er,  263, 300. 


Pellicia 

jt?f^fiM,  577. 
Pelobates 

ctt^^>)«,664. 

yi«£W,  664. 
Pelope 

acromioa,  417. 
Pentatoma 

bipartUa^  475. 
Perichista 

<#nw,  52,58, 64, 65,69. 

armata,  54. 

<U9}0r^*^ttm,61. 

attenuata,  55,  56. 

Aa;tm,  55,  56. 

6ammenM8,  55. 

6Merki/u,63,64,65,66, 
69. 

hurUaretmSt  56. 

ceyUmica^  55,  58. 

cingtUata,  57. 

coxtt,  55,  66. 

enormiSf  55,  56.  ! 

/orftm,  65,  69. 

AoWfe^t,  52.  61,  69. 

htUihUensiSf  54,  56.        j 

tWtca,  52,  57,  60,  61, 
64,  67,  69,  94. 

tn^tffWf^ta,  58. 

jiUianOy  67. 

modiglianif  67. 

newcambei,  54. 

novtB'ZelanduB,  55,  56. 

sfuarti,  55,  57,  58. 

mUlanii,  66,  67,  69.       | 
Perigea 

(ignonia,  513.  | 

Perrhybris 

demophile,  556. 

tphigenia,  557. 

phaloe,  556. 
Perriera  ' 

luzomca,  63. 
Petrodromus 

tetradajctyluSf  445. 
Petrognatha  ^ 

w<M,  491. 
Phalera  ^ 

amphissat  509. 

sigmata,  509. 
Pbuius 

leucomelas,  576.  i 

Phasianella 

nerUina,  311.  I 

tessellata,  252,  294. 
Philematium  I 

virenSf  486. 
Pbiline 

quadrata,  253,  297. 
Philognoma 

falcata,  472.  | 

voron^s,  472.  | 


Phffibis 

/!arra,  557. 

I'rtY^f,  557. 
Pbcegoptera 

(dmopia,  497. 

0^:10,497. 

ambrosia^  498. 

efo^a,  497. 

laudia,  497. 

Am2(i,497. 

fcna,497. 

««Ji(sa,  498. 

umbfr,  497. 
PhoQOctonuB 

pictunUus,  478. 
Pnrosyne 

67i0M»>rMis,  487. 
Phrynella 

poliicaris,  37,  326. 

pulchra,     32.     37, 
325. 
Pbr3meta 

auroeinctaf  490. 

macuiaris,  490. 

nigropUoscL,  490,  491 . 
'  oUcura,  490. 

spinator^  490. 
Phrjniscus 

boussingauUi,  324. 

longirosiris,  324. 
Pbiynobatracbus 

acridoideSy  324. 
PbrjnocephaluB 

c^ni>,  78. 

axillaris,  78. 

raddii,  78. 
Pbrjnomantis 

maculatuSf  324. 
Pbr>iiosoixia 

corotio^fim,  158. 

donnlassU,  197. 

modestumt  78. 
Pbyciodes 

hermas,  563. 

20^1^563. 

thvmefua,  563. 
PhyUobat«i 

linibatus,  324. 

trinitatis,  324. 
Pbyllooephala 

funesta,  ATI, 
PbyBorhynohus 

/iM^ti^,  47a 
Pica 

caudata^  344. 
Pierella 

/bia,  568. 
Pieris 

drmcphile,  556. 

fRonus^,  556. 

n^Yi,  557. 

pJWo^,  556. 
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Piezostemum 

calidum,  ^11. 
Finaoosterna 

nacMiffoli,  488. 
Pinna 

pemtOa,     248,    253, 
306. 

ruffosa,  263,  305. 
Pisania 

ptisio,  318. 
Plaouua 

sella,  249. 
Plaesiorhina 

ciwta,  483. 

recurvaf  483. 
Planaxis 

eboreus,  252,  284. 

hermannseni,  284 

lineatus,  252,  284,  319. 
Planema 

vesta,  466. 
Plataspis 

bueephalus,  473. 

vermicellaris,  474. 
PlaturuB 

Jischeri,  33. 

laticaudcUus,  33. 
PLatydaotylos 

<pgypliacu8^  213. 
Pltttyhyla 

grandU,  325. 
Platjnopus 

rostrcUus^  475. 

silvaticus,  475. 
PlatToidee,    gen.    nov., 
624. 

abrahamii,  625,  629. 
Platypelis 

pollicaris,  325. 
PUtypholis,   gen.  noT., 
80 

fasciata,  77,  81,  85. 
Platypleura 

s^o/ffMi,  479. 
Plectrocnemia 

cruciata,  478. 
Pleurocfafeta 

mogeleyi,  53,  67. 
Pleuronectes 

laeoaris,  43. 
Pleurotoma 

rcu^a,  308. 

commtitahUis^  258. 

aemma,  257. 

helenensis,  257. 

intercalariSf  256. 

lavalleana^  257. 

multigrmwsd,  266. 

sinuoea,  255. 

^irca,  2.56. 

nuhquadrata,  257. 
Proc.  Zool.  Soc. — IS 


Pleurotoma 

(Olathurella)  eammii- 

^a6i/*s,    260,    267, 

315. 
(— )  muUignuioea,  250, 

258, 315. 
(— )  ittrfa,  250,   258, 

315. 
(Clavus)  aJbobalteata, 

250,  255,  315. 
(— )  amanda,  250,  255, 

315. 
(— )  prolongata,  250, 

255,  315. 
(Drillia)  ^rf<mi,  260, 

256,  315. 
(Mangilia)    atlantica, 

307,  316. 

(~)aM^a,  308. 

(--)flr«»i»ia,  250,256, 
315. 

(— )  »i««*8«,  260,  257, 
315. 

(— )  eubqnadraia,  250, 
256,  315. 
Plioifer 

»«(;///<,  285. 
PloccBderus 

denticomie,  484. 
Plotus 

ankinga^  442. 
PIuAia 

an<2a,  618. 

t//*«/rM,  518. 
Plusiodes 

agenariOj  619. 

o/eAi,  519. 

laodamia,  620. 

laronittt  618. 
Podloa 

petereiy  426. 

eenegaUnsis,  426,  426, 
427.  432,  433,  434, 
436, 437,  438,  439. 
Podiceps 

cornutus,  433,  439. 

crisiatue,  433. 

wii»or,  430,  433. 
Podoa 

surinamefme,     426, 
442. 
Poecilopsaltria 

polt/doruB,  473,  479. 
PoUa  I 

ameriat  515.  I 

larina,  516  I 

PoroatorhinuB  I 

erj/throctiemis^  343.  ! 

swinhoei,  342. 
Poronia 

ftdfimffmiana,  304. 

iiO,  No.  XLIX. 


Porphyrio 

caruleus,  690. 
Potamochoerut 

penicilkUue,  662. 
Praogena 

procera,  644. 
Prepona 

ckalciope,  665. 

m^oiM^er,  666. 
Prionurus 

ausfralis,  126,  128. 

tfurop(9t»,  124. 

funestus,  124, 126. 

gibbosua,  124. 

leptocheles,  124. 

liosoma,  124. 

pelopponensis,  124. 
Prisrooptera 

amdnulOf  606. 

opalina,  606. 
Procavia 

bocageif  449. 
Procilia 

honwyiy  474. 

morgani,  474. 
Proteides    . 

tAw,677. 
Psammodynastes 

pictus,  35. 

pulveruUnttts,  35. 
Pseudophia 

tirrh(ga,  96. 
PseudopuB 

pallam,  213. 
Pseudorhabdion 

lonaicepe,  34. 
pBopnia 

crepitans,  329,  338. 

leucoptera,  329,   330, 
336,  337,  338. 
PterogloesuB 

didymuSf  403. 

t^VM2i«,  403. 
Pteroplatea 

AirttiKfo,  676,  676,  686. 
PtyobogloflsuB,  gen.  nov., 
83. 

hilineatus,  79,  84,  86. 
Ptycholasmus 

simplicoUis,  487. 
PtyeluB 

grossus,  479. 
Purpura 

ascenswnis,  318. 

bicarinata,  264. 

biaerialis,  249. 

/£w»a^a,264.266. 

forbetii,  265. 

A<;/<^,   250,    264, 
318. 

rudo'phi,  265. 
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Furpun 

9ij[uamMa^  906. 

tnrbinoides,  250. 

wtdata,  249,  264. 
PutoriuB 

brasiliensit,  72. 
FyoDOoerus 

costatu8,  639. 

«rofa/tM,  6d9. 
Pjrameis 

mpriwui,  561. 

ampKra,  564. 

ft^tffMi,  564. 
Pyrrhopyge 

aca«6i«,  676. 

ftumnis,  676. 
Pyrrhula 

vulgaris^  344. 
Python 

rrtictf^Sn^,  34. 

QuerqueduU 

falcata,  1. 
Quimalanoa 

r^o/M,  488. 


Baia 

&i^w,  684.  685. 

davata,  670, 678,  684, 
685. 

macuUUa,    678,    679, 
684,685. 

fkUttto,  687. 

radiaia,  677,  678,  684, 
685. 
Ballus 

aquaticus,  427. 
Bana 

amtireiMu,  324. 

hiporuSt  324. 

boulengeri,  323. 

<2on(9,  324. 

erythraa^  36. 

/ai;tcnw,  324. 

oalammsiat  324. 

mmalayanat  324. 

humeralis,  324. 

jerboa^  3i^. 

Ai6ta/M,324. 

M^Att,  324. 

UnrnochariB,  32,  36. 

fnocTMiofi,  36. 

macrosceliM,  328. 

}iM;o6art0iMf0,  36. 

redimUOy  324. 

tigrinay  36. 

uiriettlariat  324. 
Ranella 

htrgeri^  269. 


Banella 

ctf/bia,  251,  268,  269, 
318. 

cruentaia,  269. 

ponderota,  209. 

pustuloaa,  268,  318. 

^werctno,  269. 

rhodogtoma,  269. 

^ibm<9,  251,  269. 
Bappia 

^MMt^,  324. 

sordida,  324. 
Basbora 

lateristriata,  39. 

sumatranOf  39. 
Bedunoa 

6oAor,  604,  606. 
BeduWus 

bilineolaius,  479. 

lucidus,  478. 

nitidulus,  478. 

yamhuym^  478. 
Betina 

fiavicosta,  386,  401. 

fuscescens,  386,  401. 

rubrivitta,  386. 
Bbaoophorus 

oMiii^m.  324. 

co/^^'.  36. 

lepromta,  324. 

leuoomyBtax,  36. 

opUthodon,  324. 

viridist  324. 
Bhea 

darwint\  412. 
Bbina 

afuafina,  684. 
Bhinellus 

/afita^tM,6d4. 
BhinobatUB 

columruB,  685. 

granuiatus,  678,  685. 
Boinochetus 

jubcUus,  329. 

<w^i«fo,  327. 
BhombuB 

^«ci«,  43. 

THegoftama,  43. 
Bhopalurui 

laticavda,  121. 
Bhoptropus 

<t/«r,  78. 
BhoptruruB 

ftonmi,  140,  141. 

ftarontt,  122. 

biittneri,  122,  138. 

centrttrimorpkuaf  122, 
141. 

denfatut,     122,     127, 
138,  139. 


Bhoptrunii 
jackaoni,  138.  141. 
>br>K,  122,  137. 141. 
BhyncbobatuB 

i^MUfnM,  685. 
Bbynchobdella 
a£tfi«ato,  38. 
Bhynohocyon 

;m^',  361,  444. 
Biodina 

lynppM,  672. 
Biaaoa 
tf^KO,  310. 316. 
ogapeta,   252,    289, 

315. 
o^miM,  309.  316. 
co/o,  252,  288,  316. 
co»^>aa,252,289,316. 
<20pM^,  289. 
eipAamt/^     262,    288, 

315. 
e/^tiiui,252,289,dl6. 
/m«8^ra/'a.810. 
^/j^a,  252.  288, 316. 
fMfl/antira,  320. 
ordinaria,  310,  316. 
MT/ecea,  252,  290,  310, 

316. 
/itfrmtnima,  290. 
p^o^  309, 316. 
jM0i»rfa,    252,    290, 

316. 
nmu^aiM,  310, 316. 
ao/tt^,289. 
MfAmrtiMX^,  290. 
^ervoriciONi,  320. 
vo^a,  309,  316. 
varici/era,     252,    290, 

310.316. 
loa/JtdU,    262,    289, 

315. 
(Setia)  ^Ma»uc«i/pto, 

319. 
( — )  trianguiarif,  320. 
Bissoina 

bryeria,  252,  287,  319. 
cMesneli,  287. 
congenita,    262,    287, 

316. 
deeipUns,  252,  287. 
A«^0iK9,262,287,dl6. 
fiK^^Mtt,   252,    286, 

316. 
htrtofit,  262,  286,  316. 
Bobeonia 
formtdabiUs,  625, 62a 
marina,  621,  626. 
Booellaria 

dubia,  263,  303. 
BoHeraa 
scirifis,  oil. 
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Boeema 
simois^  51 1 . 

Saiga 

ifoi^inca,  613,614,016. 
Sais 

rosalia,  559. 
Salamifl 

anacardii,  467. 

cactd,  467. 
Salea 

rosaceum,  78. 
Samia 

cecropia^  94. 
Santoeia 

l%teo!^,  478. 

vitticoUis,  479. 
Saturnia 

|>3^»,  95. 
Saurodaotylus 

mauritanicuB,  77. 
Sauromalus 

<tf«r,  78. 
Saxicaya 

orc^ica,  248,  313. 
Scalaria 

aWida,  273. 

o^omiK,  261.  274,  316. 

commodat     251,    274, 
316. 

canfitsa,  251,  273. 

/ro^i/M,  251,  273. 

mdlissi,  251,  273,  274, 
316. 

modesta^  273. 

muUutriata,  251,  274. 

pi</cA«//:a,  274. 

aafi<?to*A«/S09i«,  251, 274, 
316. 

trevelyana^  274. 

turricula^  273. 
Scea 

clecnica^  498. 
SceloporuB 

couehii,  78. 

JalaptB,  78. 

lateralis,  78. 

omt/^0m^iM»,  78. 

offki^ttf,  78. 

pyrrkocepkaluSy  78. 

rubrivetUriB,  78. 

teapensU,  78. 
Soelotea 

macrolepiSf  80. 
Sobiimope 

oarinata,  312. 
Soincut 

aOfifaaeiatus,  80, 85, 86. 

offieinalU,  86. 
Sciocoris 

ftMo/M,  475. 


ScisBurella 

oarinata,  312. 

^Wufkia,  311,317. 
Sciurus 

ca^«,  600. 

oo»<nnnu«,  600. 

congicus,  448. 

deppeiy  74. 

griteoflaims,  73. 

leucomus,  599,  601. 

lodovicianua,  74. 

mindanentis,  600. 

murinua,  599. 

wt^w  cimereus,  73,  74. 

—  melanonotus,  73. 

— ,    var.  ludotkcianns, 
73. 

notatus,  600. 
palliatus,  447. 
pkilippinensis,  600. 
prevosti,  599. 
|>^rrAo;MM,  447 

—  anerytJmu,     447, 
448. 

—  erythrogenys,  447. 

—  leucostigTna,  447. 

—  typicua,  447. 
rosenberyi,  600. 
rubriventer,  599. 
rufobrachiatua,  447. 
aamarerms,  600. 
steerii,  600. 
I'^muu,  600,  601. 
typicti8,7S, 
vartegatus,  74. 
«vWt,  600. 

SoopeluB 

forcot,  455. 

langerhann^  454,  455. 

pusillvs,  467. 

schmitzi,  456. 
Scopophorus 

sp.  inc.,  450. 
Soops 

etegans,  345. 

glabripe$,  346. 

japonious,  345. 
Scorpio 

6aAt0fMM,  118, 119. 
Soutovertex 

aeulptus,  417. 
Semele 

eordiformi»,  253,  301, 
321. 
Sepsina 

jfrontoparietalis,  80. 

A««m,  80. 
Serolis 

bromleyana,  366,  367. 

oomtt^  373. 

graeilia,  367. 


Serolis 

fuwra,  366,  367,  369, 
373. 
SerrariuB 

/m«i>-.  417. 
Setina 

fi^oMm,  389. 

dharma,  389. 

diaciaigna,  389. 

nebuioM,  389. 

punctata,  389, 401. 

punctilinea,  389. 
Siderone 

«tf(»»«,  566. 

wutora,  566. 
Simotea 

affinis,  34. 

ixUenifer,  34. 

dennysi,  34. 

labuanensis,  34. 

octoUneatuBy  35. 

purpurascens,  34. 

Btgnattis,  35. 

trinotatus,  34. 
Sinna 

calospila,  400. 

(2oA«r^',  400,401. 

ftr^r^ffui,  400. 

fentoni,  400. 
Siphonopt 

ikin%ft.326. 
Sitta 

caaia  nnenns,  344. 
Smaraffdertbea 

mu^uTa,  483. 
Smerinthus 

ocellatus,  95. 

pcpuli,  95. 

^i&9,95. 
Sobarus 

poggei,  484. 
Solarium 

afvAtto,  251,  282. 

conulus,  282. 

tirramiAi^uffi,  282. 

hybridum,  251,  282. 

/«/0tfm,  282. 

moniliferum,  282. 

ordinarium,  251,  281, 
316. 

peracutum,  281. 

placentale,  261,  281. 

BOverbU,  282. 
Solea 

auran/to^  43. 

Uucaris,  41,  43, 44. 

/«^M,  44. 

minuta,  44. 

ftoMcto,  43. 

jM^iwa.  43. 

reriba,  44. 
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Solenoftethium 

sehesUdii,  474. 
8orex 

hi/drodromus,  51. 

minutus,  49. 

navigator,  51. 

palu8tri$,  51. 

vagan8,5l. 

vuigaris,  49,  51. 
Sorioulus 

quadraticauda,  50. 
8oritia 

fuacetcens,  386. 

fln^^m,  885,  401. 

(Rei6rumB)circumdata, 
385. 
SphflBnogoma 

graduala,  557. 
Spnsrooorii 

fiavonoiatus,  474. 

oceUatus,  473,  474. 

unieolor,  474. 

— ,  TAT.  Jlavonotatua, 
474. 
Spbffirodactjlus 

meridionals^  78. 

microlepia,  78. 
SpbenodoD 

diveraum^  360. 

ptffic^ffm,  156. 
Sphinx 

liguUri,  95. 
Spondvlus 

sp..  322. 
Stalaohtit 

calliope,  ^76, 

lineata,  574. 

phadusa,  575. 

pMegetonia,  574. 

phlegia,  574. 
SteganooeruB 

multipunctatut,  474. 
Stogodyphus 

norfiw,  621,  626. 
spis 
ricWfyi,  79. 
Steroes.  gen.  nor.,  640. 
resplendent,  640,   641, 

646. 
violaceipennie,  640. 
SternotomiB 
6{/a«;iato,  488. 
variabili$,  488. 
vtresc^vM,  488. 
Streprioeros 
AriM^tf ,  659. 
Strobilodus 
^a«,  351. 
purbecken»i»,  350,  351, 

353. 
iuchoides,  351. 


Strombus 

buboniuB,  320. 

granuiatus,  249. 
Strongylium 

atroviolaoeum,    641, 
646. 

auronitens,  642, 646. 

puncticoUe,  643. 

quadraticoUe,  643. 
Styliola 

rec^o,  254. 

gubuloy  254. 

virgata,  254. 
Siitbora 

bulomachus,  344. 

eufftua,  344. 
Symola 

cinctella,  275. 


Tadoma 

coMzrca,  1. 
Tamandua 

tetradactgla,  76. 
Taraxides 

<»neipennis,  638. 

gihbipennit,  637,   638, 
646. 

»urr^M,638. 

ptc^iM,  638,  646. 

sinuaius,  637, 638,  639. 
Tarentola 

neglecta,  77. 
Tatuflia 

novemcincta,  76. 
Taygetis 

andromeda,  567. 

Cleopatra,  b&7' 

echo,  567. 

erubescent,  667. 

euptgchidia,  b&J. 

penelea,  567. 

rebecca,bQ7. 

tenebroiUB,  567. 
Tectura 

virginea,  296. 
Tefflus 

jamesoni,  481. 

juvenilis,  481. 

raffrayi,  481. 
T^gAooraniis 

coriaceus,  417. 

elongatus,  417. 

/ai;i«,417. 

marginaius,  417. 
Teinopyga 

c^m,400. 

reticularis,  400. 
Teinostoma 

abnorme,     252,      293, 
316. 


Teioraranut 

6ra«itc>(ru,  240. 
Telea 

anoulifera,  94. 

pofypkemus.  94. 

proin«/Aea,  94. 
Telegonus 

anapkus,  576. 

<a/i«,  576. 
Tellina 

anfonii,  253,  301. 

cordiformis,  301. 

oumingii,  301. 
Teratofloinona 

przewalskii,  77. 
Terias 

a/&»i^,  558. 

athalia,  558. 

6r0iM2a,465. 

elatJkea,d5S, 

fiavUla,  557. 

moiMi,  5.58. 

MtM/^.  557. 

orientis,  465. 

stnilacina,  557. 
Tesseratoma 

tf^Awpf,  477. 

<l/r«/f  t,  477. 

A<>mtmafii,  477. 

indicia,  477. 

nsmorivaga,  476. 
Tetragnatha 

«x^0iMa,627. 

^fcrt,  627,  629. 
Tetrapteryx 

paradisea,  835,  337. 
Tetrodon 

A'ttHM,  40. 

palembangensU,  40. 
Tetyra 

oouMf,  474. 

or«^/;ii^,  474. 

acAeatotti,  474. 
Thala 

«o(t<2a,  266. 

to<2t/2a,266. 
TbalpocbaT«0 

kippotes,  517. 

^^wf,  517. 

laronia,  516. 

roaea,  517. 
Tbeola 

M^ia«,575. 

c»fM»uiiM,  575. 

doryasa,  576. 

A:A&fi,  575. 

AaiMOfi,  575. 

fMorss^.  576. 

M/yroMJM,  575. 

«^i&ta,575. 

togama,  575. 


nrosx. 
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Theela 

veauhUf  675. 
Thirmida 

dimidtanot    498, 
520. 

superba,  498, 520. 
Thlattodus 

auchaides,  851. 
Thrlacinus 

harrtMi,  21. 
Thymele 

caHUus,  57B. 
Thyridia 

rtf^o,558. 
Timetes 

chirotif  565. 

narica,  565. 
Tingra 

ep.,  473. 
Tirumala 

petiverami^  467. 
Tithorea 

pmtdstkrOt  559. 
Tityus 

chinchoxensiSf  132. 

lineatus,  118. 
Tocous 

melanoleuctu,  401, 
Tomatina 

TM^o,  253,  297. 
Torpedo 

marnumi^a,  685. 

iian»r,681,685. 
Traobyderma 

korridum,  235. 
Traohydromus 

amurentiB,  79. 
Tragelu>hut 

9M)Kt,590. 

syivatums,  655. 
Tragooephala 

fu>6i7M.489. 

ofm/Ma,489. 
Tribonyx 

mortUri,  337. 
Triohura 

o/tona,  494,  520. 
Triforis 

ailantica,    252,     292, 
315. 

haihyraphe,  252,  292, 
316. 

rMlafmra,    252,    291, 
292. 

oerMTM,  248,  252,291, 
292. 

recta,  252.  292,  316. 
Trigaator 

lanksiten,  59. 
Trigonosoma 

miffatoiatum,  474. 


Trimeresurat 

formoBus,  33,  36. 

gramineu8f  33. 

purpureomaoulatus,  36. 

wagleri,  36. 
Trionyx 

cartilaginew,  33. 

tfpAMipttf  m,  33. 

;Wt,  33. 

^Aa^',  33. 
Triptera 

columella^  254. 
Triton 

ameHcanum,  268. 

aquatUis,  267,  268. 

martinianum,  268. 

oUaHum,  248, 251,267, 
268. 

pilearis,  268. 

seguema,  267. 

^n^<mM,  251,  267. 

/tir^t,  251,  268,  315. 
Trochut 

(Cynisca)    granulosus^ 
311. 

(Gibbula)  mf»t(m«,  311. 
Troglodytes 

fiMT^r,  Tar.  fnomfi^tffMw, 
444. 

achwev^urthi,  444. 
Tropidonotut 

chrysargus,  35. 

flavicepSf  35. 

rkodamelas,  35. 

trianguligerus,  35. 
Tropidopborus 

yi(iifiafi«fMU,  80. 
Ti7gon 

pasHnaca,    676,    680, 
681,  682,  685. 

«Mrfia>Kr,  680,  681,  682, 
683,685. 
Trygonorbina 

/a«ciato,  685. 
Turbo 

bryerivs,  287. 

rubricincttts,  294. 

(OoUonia)      admissus, 
252,  294.  315. 

(— )    ineertus,    311, 
317. 

(— )  rubrtcinetuSf  252, 
294. 

(Ooana)ct42arM,311. 
Turbonilla 

(UTumlorif ,  276. 

OMtmiJaiM,    251,    276, 
316. 

6rae^,  251,  276,  316. 

eritima,  251. 

AtfroAJt,  215,275,316. 


Turbonilla 

jHwi^,  276. 

tmncatelloides,    251, 
276,  316. 

(Dunkeria)      eritima, 
276, 316. 
Turritella 

carinifera,  311. 
Turtur 

on0fi^ali«,  361 . 
Tyana 

«t«;>er6a,  387. 
Tylodina 

ct/rtna,  253,  299. 
Typhlope 

Unsatus,  32. 


Umbrella 

indica,  299. 

mediterranean  253, 299. 
Una 

^roifo,  439. 
Uroobaeta 

corethruruSf  52. 
Urolopbua 

testaceus,  680,  686. 
Uromattix 

spuUpeSf  213. 
UropUtes 

Uropleotes 

/o/to,  134. 

Jiavoviridis,  135, 141. 

formosus,  134, 141. 

tfM^nis,  132, 141. 

lineatus,  133. 

omo^iw,  118. 119, 127. 

striatus,  134. 

<ria9iflrti/i/0r,  134,  135. 
137.141. 

varugatus,  133. 
Uta 

oma^o,  78. 
Utriculut 

com|>Aifui/t»,  312. 

orgctus,  321. 

Vandeleuria 

o^^nuva,  532.  636,  537, 
539. 
Vaneesa 

antiopa,  96. 

fetHifia,  95. 
Varanus 

bengaiensis,  220,  222. 

(ju^nm^  33. 

mib^iciM,  196. 

aahatar,  33,  195,  196, 
197. 
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Ventu 

pygmaa,20\. 
toreuma.SOO. 
(Chioiio)  pygvMfo,  253, 

301. 
(YentricoU)     Hfbna, 
253,300. 
YertieordiA 

onM^25d,301 
Vetperus 

YktoriiiA 

Yirgulans 

/Muwx,  462. 

patoffomea,  462. 
Yolumnia 

calabariea,  492. 

/^MComW^ma,  492. 

ffKMKMa,  492. 


Yolu 

Yolota 
oedlaia,  262. 

vfrgimuma,  72. 
Yultur 

numuektu,    404, 
406,407,411. 


405, 


WUliamia 
yMKmff;  253, 296,  321. 

Xantbia 

o/o/a,  514. 

oZMiM^m,  515. 
Xanthoptera 

alhoflava,  517. 

hpJ^fra,  517. 
Xanthopjgia 

e;^aiMMR«/!(9fki,  341. 


XAntho|>jgk 

narvustM,  341.342. 

6^aWk>r,342L 
XantbothopM 

arirriwkiiw't,  64S.  646. 

rw^^eniru,  644. 
Xenopeltit 

wmlcoloT,  34. 
XeDopos 

AwTw,  69,  70,  71. 
Xjvtrooera 

nigrttOj  485. 

Zaogis 

^MflMMU,  476. 

ZaocjB 

carinatuB,  33,  35. 
Zeonia 

afKosoaa,  572. 
Zetorohe0t«0 

mkronyekut,  418. 


THB  END. 
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